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GUNS. 
Plates I § IT. 
| 
y Marks IT, 8 Marks VIA, 
Mark I. IIL, IV. Mark V. VI», Vic. 
| مميت‎ — 
7 exterior wt. iron wt. iron wt. iron wt. iron, 
Material 10:5 Med 7 steel steel 
Tont nominal in. 147 147 
CSE VAE ہے‎ s. 130 156 
Preponderanco . CWE. nil 5 
-2 J calibre سوه‎ 30. ቦ 9 
٩5 length — » 125 125 





wel Woolwich Woolwich ኣሎ“ኋ' 
JI Otolin |I. Oto 1 n N — * 

42 at muzzlo | 43 at muzzle 3841521443 9. Yr o at 

22:9 in. from 


(system 7 
twist in calibres 





muzzle, re-‏ نڅ 
š mainder U‏ 
.35 13 1 = 
length pes - 238. 1075 101 104 05‏ | . . 
number .... 6 6 6 27‏ 
grooves 4 depth in. 0-18 0:18 018 0:05‏ 
[width ۶ 16 | 2፡9 15 07‏ 
material copper | — copper copper ዩ!ርር].‏ 
፳ J description |... radial : 1 radial radiel.‏ 
É dislanco from end of >. ሇ‏ 
bore T ድ) 907 ; OF 9:7 25‏ 
cylindrical | conical conical conical.‏ لآ 4 — Chamber se‏ 








A few Mark II guns have the same length of vifling as Mark I. 
The different marks of guns are easily distinguished from ono another 
by thcir external appearance as shown in Plate L. ` 
Mak V differs from Mark IV only in having the trunnions 
0:375 inch further to the rear in order to reduce the preponderance:- 
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Mog, V, YN, Plu Via TH 
=== 7 SET ር ሬጮ ን oque 
A certain number of Marks I to V guns have been fitted with new 
A tubes with polygrooved rifling, and have been adapted for use 
with the Mark 111 “high-angle” mountings by having the cascable 
removed and the trunnions adjusted to suit guides for the gun 
when in the mounting. The guides are not interchangeable, and 
will be considered as part of the gun. Brackets fitted to the guides 
for attaching the gun to the oil-buffer are also considered part of tho 
gun 7 NNI ረ à 
In order to facilitate identification, the Mark VIA guns wil] have 
the original mark placed below the now mark as shown above, and 
tlie original number will appear on the converted gun. 


à VI l 
One gun designated Mark ዥ is similar to tho Mark VI guns, 


with the exception that it is fitted with brackets to suit the Mark I 
high-angle mounting. 


One gun designated Mark YE is similar to the Mark VIA guns, 


but is fitted with special guides to suit tho Mark II high-augle 
mounting. 

The first guns that were polygrooved were designated Mark VI. 
They were intended for use on what were then called “long range 
mountings” firing at angles up to 35°. These guns have been 
superseded by those for high-angle firo (except in India), and are now 
practically obsolete. . I 

The Mark VIa, VIn, and VIc guns are vented so as to take electric 
vent-sealing tubes. The vent consisis of a steel coned bush 15:4" 
long screwed for 9" above the cone. It strikes the bore 2:5" from 
the end, and is at an angle of 6° 3' with the axis, so as to bo at right 
angles to the conical chamber. "Tho upper end of the bush is flush 
with the exterior of the gun and is screwed to receive a removable 
head, the gun being recessed to allow of the head being screwed in. 
This head is furnished with a hinged cover which is intended to 
retain the tube when the gun is fired, and thus prevent the rush of 
gas and consequent erosion of the vent. The cover is retained in 
position when the gun is fired by a keep pin and chain. Sco Plato III. 

A steel wrench is provided for removing the head of the vent 
when necessary. 

A brass cover is provided for preserving the vent. The cover is in 
two parts, the base ring being fitted to the gun round tho vent-head 
with a water-tight joint, and secured by fixing screws. The upper 
part of the cover fits over the base ring, and is secured to it bya 
bayonet joint on either side. 


SIGHTS. 


Marks I to V guns, when mounted behind shields or in case- 
matos, are provided with two tangent and one centre hind sights, 
‘and three fore sights; in all other cases they have only two tangent 
and two fore sights. š 

The tangent sights are set at an angle of 44' for correction for drift. 
They are graduated on the face noxt the muzzle up to 15", and fitted 
in rear with a range strip graduated in yards for a full charge and 
stamped with the corresponding M.V. 
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The de‘lection leaf for guns mounted on land fronts is graduated to 
1° 30 left and right. 

For guns mounted on sea fronts, the crosshead is fitted with a new 
pattern defleetion leaf capable of giving 2? deflection right and loft. 
The leaf has a vertical sight-blade of a height corresponding to a 
mean length of about 1,000 yards on the yard. scale and also a sight 
notch 0:06 inch deep. ۱ 

The sight-blade is intended for use in conjunction with the hydro- 
clinometer, index-plates and readers, or any similar means of giving 
elevation; line only being obtained by the sights. When using the 
sight-blade the sight should be clamped about 1,000 yards less than 
the estimated range of the ship, if the ship is approaching and at tha 
estimated range if the ship is going away, as ከሃ this means the gun 
can be laid for line at any time during the period the ship takes to 
move 1,000 yards. 

The noteh is for use when the elevation aud line are both to be 
obtained by means of the sights. 

The centre hind sight is graduated to 74° and provided with a leaf 
giving 30’ deflection left and right. It is hexagonal in shape. Earlier 
patterns were graduated to 5° only, and the later design necessitated the 
deepening of the socket in the jacket of the gun, Where this altera- 
tion has been carried out the letter D has been stamped in front of the 
socket. The side and centre foresights are similar to one another, 
but the latter being rather shorter is not interchangeable with cither 
of the former. 

Each foresight consists of a pillar with removable steel acorn, a 
collar, and socket of gun-metal. The socket is permanently fixed 
in the gun; the pillar and collar each lock into it with a bayonet 
joint, so that when once the sight is in its true position it cannot be 
removed without first raising the collar and turning the pillar round 
a quarter of a circle. ` 

Guns mounted on Moncrieff carriages were formerly provided 
with reflecting sights, one mirror being fixed on the right trumnion of 
the gun, the other on the carriage. These have now been abolished, 
and the gun is laid with the ordinary tangent sights, oz by quadrant 
elevation and traversing ave. A trunnion plate is secured to each 
trunnion by studs, {hat on the right trunnion taking the place of the 
bracket of the upper mirror sight. 

Mark VIA, VIs and Vic guns are not provided with any sights; 
they will be laid by clinometer for elevation and by traversing arc for 
direction. 


MUZZLE DERRICKS, 


Muzzle derricks are provided for raising the projectile to the muzzle, 
except in the case of guns mounted in casemates or behind shields, and 
of certain stations where the emplacements are provided with sunken 
ways and slide derricks have been approved to supersede tho 
former pattern. They are made of bronze and consist of a band 
fixed round the chase at about 7 inches from the muzzle and a derrick 
secured to the band by two bolts. The derrick has a “ bridge- 
piece” which rests on the gun supporting the upper part of tho 
derrick which projects over the muzzle. The tackle should bo 
hooked into the eye at the top with the back of the hook towards tho 
gun, and tho point through the loop to prevent the tacklo from 
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slipping. The band is secured to the gm by four screws, two 
in the vertieal aud two in the horizontul axial plane of the 
gun. The derrick should be turned back on the chase after loading 
and always kept there when not actually in usc. 


CARE AND PRESERVATION OF GUN AND FITTINGS, 


The gun should be examined after firing 50 rounds with 
projectiles. 

The bores of guns when not in use will be lacquered; when 
practice is being carried out they will be kept slightly oiled, to pre- 
vent rusting. At the close of each day's practice they will accord- 
ingly be washed out and placed under metal, and as soon as dry 
will be oiled with a greasy sponge and the muzzles closed with 
tampeons. 

When the practice for the yearis over, the bores will be lacquered, 
the vents plugged, and all fittings liable to damage by exposure, 
removed. 

The clinometer planes are not to be painted, and should never be 
cleaned by filing or by the use of brick-dust, Ke. To clean them, use 
a soft rag and afterwards oil them lightly. 

Where guns are mounted in exposed positions the whole of the 
sights should be removed, aud kept in store, the holes in the guns 
being filled with a plug of greased tow to keep out the rain and dirt. 
These plugs can be readily removed when it is required to fit the 
sights to the guns, and particular attention should be paid to the 
prevention of rust or grit accumulating in the sight recesses. 

The set-screw for clamping the centre hind.sight, not being 
ks ክክ from the gun, should be tested to see that it works 
reely. 

The sights themselves should be kept clean, free from grit, and 
oiled ; the sliding leaf of the tangent sights, as well as the jackets of 
the fore-sights, should have free play. 

The exposed portions of the sights are bronzed if made of gun- 
metal, and blued if of steel. This is done to preserve them from cor- 
rosion, and on no account are these parts to be burnished or cleaned 
in such a manner as to remove the bronzing or blueing. 

Elevating plates will be removed for transport, and the holes in 
the gun filled by preserving screws. 

When the guns are not in use the lanyard guide will be removed, 
and the hole filled up with a preserving screw. 

Guns fitted for land service have the friction tube pin holes and 
the hole for lanyard ‘guide filled by preserving screws, and it is 
advisable that these screws should be occasionally removed and oiled 
to prevent their becoming fixed by rust. 

. All fixing serews should be occasionally removed and oiled. 
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CARRIAGES AND SLIDES. 


















Holght of Diameter of trucks. 
axis of 
gan in Weight. 
imin 
Soto: Front, Rear, 
ewt. inches inches 
Carriages. 
Cusemate or dwarf, Mark I 2 42:25 سے‎ ጨመ 
*Mark II .... * oe ሪን 48:0 == — 
cnsemato m "T 25 -፦ سے‎ 
ا‎ dwarf .... iis ሜን 385 - — 
Plate | converted naval * 44:0 - — 
Moncrieff (with counter-weighit).... 530°0 - ፦ 
TMarkI .. —S 416°0 - — 
High angle 1 # b ow 77 — 21:5 21:5 
SS diio Q 333:25 سے‎ - 
Slides. 
FORT .... T dni 74:75 8:5 13:0 
Tanta side سه‎ ss T » 7 » 
to work within length ; * 
single plate... eis 67°75 00 10:5 
PA — ” 07:0 18:0 24:0 
“0,” contral سه سه‎ 1100 540 » 
Dwarf 4 “OC,” side TM aci 101 5 0 š 
ut: y - — 107 0 2 180 
single plate — [74:0 10:6 15:6 
Mark I 121:0 24:0 24'0 
7-ft. parapet, * C"... 4 || بر‎ 311... 168:26 x " 

٩ n E — 21-74 21:74 
Converted naval .... — ei^ 60-0 5'5 12:0 
Casemate E.O.C. .... AR E 07'5 195 13:5 

— 99:0 سے‎ one 
Dwarf converted E.O.C. [5 108 5 _ ۴ 
Moncrieff, Mark II — 57525 90:0 430-0 


* Formerly known as “ Carriage garrison 35^, Mark I." 

+ E.O.C. design, There is only one carriage of this design; it is mounted at 
Fort Cumberland. It is for Mark VI». gun. 

t R.C.D. design, experimental. There is only one carriage of this design ; 
it is mounted at Fort Cumberland, It is for Mark VIc, gun. 
^. 8 R.CD.design. Service pattern. For Mark VIA, guna, 

|| Formerly known as Slide R.M.L. 9-inch 35°, Mark I1I. There were only 
2 mountings of Mark II pattern, both at St. Helena; they have been altered to 
Mark III. 

ና The centre trucks are also 30 inches in diameter, 


of T-iron. 


CARRIAGE, GARRISON, (CASEMATE OR DWARF), 
MARK I. 


The carriage consists of two wrought-iron brackets connected by a 
bottom plate and a transom, and strengthened by two knee-stays at 


-the rear. 


In “doublo plate” carriages, the brackets are formed by riveting 
an iron plate to each side of an iron framing. e 

In “single plate” carriages, the brackets are made by riveting a 
plate to the outside of an angle iron frame strengthened with a stay 
No more of this pattern will be manufactured. 

A bracket is fixed to the front of the bottom plato for the attach- 
ment of the buffer piston rod, and two clip plates are bolted to the 
sides, to prevent the jump when the gun is fired. 


Running-up Gear. 


Tho carriage is fitted with rollers and an eccentric shaft for 
“ running up;” which is effected by levers inserted in sockets fixed 
on the ends of the eccentric shaft. For “running back," the double 
block of a special tackle is fitted; and the running end of the fall 
passes round a bollard, which is turned by gear on the slide. 


Elevating Gear. 


There are two descriptions of elevating gear, viz.: the “worm 
wheel,” and “ capstan head.” 

Tho “ worm wheel” gear consists of a worm on a shaft gearing 
into a worm wheel which by means of two spur pinions, actuates an 
elevating arc pivoted to the breech of the gun, Similar sets of this 
gear aro :ftted to cach sido of the carriage, and should be worked 


‘together. A -metàl index plate, graduated from 10° elevation to 


6° depressiqn, is secured to cach side of the gun, and a metal “reader 


፡- ifordiidex-plate" to each side of the carriage, to show the angle at 


which the gun.is laid. A plate, engraved with a yard scale calculated: 


` for fatleharge and height of battery above mean-tide level, is fitted 


on to.the rear face of the index plates. 
The “capstan head ” gear consists of a capstan keyed to a spindle, 
on the other end of which is fixed a pinion to gear into an elevating 


are pivoted to the gun. The spindle works in a bearing in the 


carriage bracket, and the arc is kept in gear by a metal friction 
roller. The capstan head has holes in its periphery for the iron- 
pointed levers by which it is turned, and it is clamped by a jamming 
lever which screws upon the end of the spindle. This gear is fitted 
to both sides of the carriage. 

When these carriages are mounted on tho 7-ft. parapet “O” 


' slides, Mark I, a loop is fitted on each side near the trunnion bearings, 


to guide the rammer ropes. 


CARRIAGE, GARRISON, MARK II (PLATE VII). 


'l'he carriage js ቤ conversion from tlie casemate or dwarf carriage 
already described, and is arranged to allow of the gun being fired at 
angles up to 20° elevation. 

It is lengthened by the addition of pieces riveted at the rear, and 
the bottom plate is cut away for the gun to clear at the high angles 
of elevation. 

The elevating gear is of the ordinary worm wheel and friction 
cone type already described, but the clevating are is of increased 
length, having 30 teeth to give the requisite elevation. 

These carringes are mounted on the 7-ft. parapet “C” slides, 
Marks III and LV. They are not interchangeable on account of 
having adjustable buffers, in which one part is attached to the 
carriage and the other to the slide necessitating adjustment. 


CARRIAGE, GARRISON, R.M.L., 9-INCH, HIGH ANGLE, 
MARK I (PLATES IX AND X). 


The mounting is constructed to allow of firing at high angles of 
elevation from 30^ to 70°. 

It consists of a cradle (A), undercarriage (D, B), and ele. 
vating and traversing gears, tho whole being mounted ou a live 
roller ring. 

The undercarriage is a circular platform, with tw side brackets 
(C), the sliding surfaces of which are bolted at an angle of 50° with 
the horizontal; on the upper portion of these surfaces the cradle 
slides, and on the lower portion the recoil cylinders (፲፲3. ave bolted. 
A roller path is fixed to the underside, and revolv MAL : 
ring. Front and rear clip plates formed to hook سیپ ٹن‎ tim o 
lower roller path are bolted to tho platform, an 
n trifling lift when the gun is fired. 

The cradle consists of four steel castings bocas 
centro, and has bearings for the gun trunnions, a 
recoil rams. A spring bearing is fitted on each side tot 









0 1016 
weight of the gun, so that it may bo ensily nnd rapidly laid. On 
firing the springs are compressed, and tho shock of discharge is taken 
up altogether by the main trunnion bearings. 

The recoil cylinders nro of manganese bronze; each has two 
‘chambers, ono for the ram (J), and the other for the necessary supply 
of liquid and air, The two chambers are connected by a recoil valvo 
(P, P) and a raising valve (Q). Tho cylinders are provided with 
spring loaded valves, so that the recoil of the gun is resisted by an 
-equal force throughout. This force is estimated to be 1,700 lbs. per 
square inch on the recoil rams, and is obtained by compressing tho 
spring M with the nut V. About one-twelfth of a turn of tho nut 
-compresses the spring ‘011 of an inch, and varies tho pressure 100 Ibs. 
‘per square inch on tho recoil ram. The springs are made 5 
inches long, and when compressed to give 1,700 Ibs. per square inch 
should measure 3:225 inches long. 

_ The cylinders are connected by three communication pipes. Tho 
-pipe (F) is fitted to the ends of tbe cylinders and connects tho rccoil 
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cylinders; th» pipe (G) is also fitted to the cylinder ends, and connects 
the lower portion of the air chamber, and a smaller pipe connects the 
` top portion of the chambers. 

The recoil valves (P, P) permit the liquid to pass from the 
recoil cylinders to the air chambers, but not to pass back again ነ 
access to these valves is obtained by removing the covers (R). For 
the liquid to pass back again when the gun runs up a raising valve 
(Q) is provided, and this is regulated by the lever (B). Near the 
middle of each cylinder on the top side isan air cock (H, H), and 
a liquid level cock on the left hand cylinder, which indicates the 
level of the liquid when the gunis up. A filling cock (G, 0) is 
fitted on the bottom side of the right cylinder. 

The recoil rams are made of manganese bronze, and are secured 
to the cradle by pins. 

The traversing gear is actuated by a hand-wheel (E), which 
transmits motion through bevel pinions and wheels, and a vertical 
shaft to a pinion which engagesa rack fixed to the roller path. 

The elevating gear is worked by the hand-wheels (D), which 
transmit motion through a train of spur wheels and pinions to the 
elevating arc on the gun. The fourth motion shaft (N) is driven 
by a friction brake of alternate steel and metal plates contained in 
the recess of the worm-wheel (L); the friction plates are pressed 
into the worm-wheei by the spring (Q, Q) and nut (P), sufficiently to 
ensure that no slip occurs under ordinary circumstances, but that on 
the gun being fired sufficient slip is given to reduce the liability of 


the gear to damage. 
The power required on cach hand-wheel to elevate or depress is 


about 15 lbs. 

An eloyati8n indicator is fixed to the left side of the carriage; 
it is of the same pattern as that described for the Mark III carriage. 

A metal traversing arc is fixed to the floor of the work; the 
degrees of traverse are indicated by ቤ pointer which is bolted to the 
platform. 

With the carriage a loading trolley is issued of the same pattern 
as that described for the Mark III carriage. 


CARRIAGE, GARRISON, R.M.L., 9-INCH, HIGH ANGLE, 
MARK II (PLATE XI). 


This mounting is similir in principle to the Mark III, but it is 
the first one manufactured of this type, and is an ordinary Dwarf (7 
slide, with side brackets built on it to support the cradle and gun. 
The cradle is fitted with two pairs of cylinders on the hydro- 
pneumatic principle; the gun is fitted with guides to suit the cradle, 
and recoils about 27 inches in the direction of its own axis at any 
"angle; it is then returned to the firing position by compressed air. 
Tho mounting revolves on a pivot block, about a centro pivot on six 
trucks, and is fitted with traversing and elevating gear; a loading 
stage and derrick being fitted to the front part for convenience in 
loading. The gun and cradle aro balanced in the firing position to 
allow of the gun being rapidly and easily elevated. 
The recoil cylinders are in communication with four air chambers ; 
.during recoil resistance is obtained by controlling the outlet for the 
;liquid, and the grooves on the face of the valves allow the air pres- 
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sure to return the gun after recoil. Adjustable valves and indicators 
are provided for regulating the length of the recoil, and tlie necessary 
filling, air, and levelling plugs, equalising pipes, and drain cocks are 
8180 provided. 

Tho gun is elevated by worm-wheel gear, acting on a segment 
keyed to the left-hand trunnion of the cradle, and is set in motion 
by hand-wheels (A). 

An elevation indicator is fitted to the right side bracket of the 
carriage, and is of the same pattern as that described for the Mark 
111 carriage, page 11. 

The traversing gear is actuated by a winch-handle (D) at the rear 
of the carringe, and transmits motion through spur and bevel gear 
to a longitudinal shaft with pinions, gearing with the front and rear 
left-hand trucks. 

The loading platform consists of two steel side plates, supported 
by stays, and fitted with a derrick, a handrail, aud a ladder for coa- 
venience in mounting. 

The gun is loaded by means of the derrick, which is fitted to 
take a tackle for lifting the charge, which is done by a pinion and 
wheel actuated by the winch-handle (C). The projectile can be lowered 
by means of a lever on the loading stage connected to the brake 
strap of the winch. 

The pivot block isa heavy casting firmly secured to the concrete 
by holding-down bolts and anchoring plates. 

A traversing are is fixed to the floor of the work; the degrees of 
traverse are indicated by a pointer which is bolted to the rear truck 
transom. 


CARRIAGE, GARRISON, R.M.L. 9-INCH, HIGH ANGLE, 
MARK 111 (PLATE XII). 


The mounting is constructed to allow of firing at high angles of 
elevation from 20° to 70°; the loading position is 20? elevation. It 
is capable of giving 5° depression to enable the gun to be depressed 
when not in action, but it is not to be fired below 20° clevation. 

1t consists of a cradle and under-carriage, the whole being mounted 
on a live roller ring. The cradle carries the gun which recoils within 
it. It is fitted with two pairs of eylinders on tho hydro-pneumatic 

rinciple, tho recoil rams being fitted to the gun by means of 
ا‎ It is mounted in the under-carriage on trunnions, and is 
so arranged that the gun recoils in tho direction of its axis at any 
angle. s 
The cradle (a) is in two pieces bolted together, each half containing 
a pair of cylinders. The lowercylindors (b) in which the rams (c) work 
are made of metal and contain liquid, the upper cylinders (d) being of 
steel and containing compressed nir, Tho upper and lower cylinder on 
each side are connected by a rear cap (e), vui has a filling cock (f) for 
ihe passage of the air and liquid, a water-level cock (g), and n cut-off 
plug (À). There is also a recoil valve in cach rear cnp, and it is so 
arranged that it can be adjusted to regulate the recoil (Plato XIIA). 
On firing, the liquid is forced by the rnm past the recoil valve into 
the air cylinder, thus further compressing tho air in it. A small 
passage which is always open between tho two cylinders allows the 
fluid to be. forced back by the compressed air after recoil, and this 
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acting on the base of the ram returns the gun to the firing position. 
The air and water cylinders on either side are connected together 
by two pipes to equalize ihe air pressure, and to maintain one level 
for the liquid. The lower pipe for liquid, is fitted with a draw-off 
valve for emptying the cylinders. . 

The cradle is supported iu the carriage by ball bearings which 
reduce the labour of elevating or depressing. Tho casings (z) in which 
the balls rotate are supported by screws and dise springs; on firing, 
the springs are compressed, and the shock of recoil is taken up by 
the trunnion bearings of the carriage, the balls being relieved by the 
springs. 

The under-carviage (j) consists of a circular platform with two sido 
brackets to take the trunnions of the cradle. A roller path (k) is fixed 
to the underside and revolves on a live roller ring. The racer (D is 
secured by bolts and plates to the concrete of the work. Front and 
rear clip plates of steel are bolted to the platform and engage a rim 
formed on the racer. 

The elevating gear is fixed to the front of the carriage. — It con- 
sists of two hand wheels, (m) one on each side of the cross shart, in the 
centre of which is keyed a mitre wheel which transmits motion 
through a simi'ar wheel to a worm which gears into the elevating 
are (n) attached to the cradle. An elevation indicator is fixed at the 
left side of the carriage, the angle of elevation or depression is 
indicated by a graduated dial plate, in the centre of which is a 
pointer actuated by a chain which runs in ቤ” grooved plate attached 
to the trunnions of the cradle; the chain is in two pieces connected 
by a screw coupling and a box spring, the screw coupling is to 
rezulate the length of the chain, and the box spring to keep it taut 
after adjustment. ۱ 

Traversing is effected by two distinct gears of the same pattern, 
one on each side of the carriage. Each gear is worked by a hand 
wheel (0), which transmits motion through bevelled wheels to a vertical 
shaft (p), at the lower end of which isa pinion to gear into a traversing 
rack fixed round the roller path. Metal arrow plates indicate the 
direction of traverse. A metal traversing are is fixed to the floor of 
the work, and the degrees of traverse are indicated by a pointer, (r) 
which is bolted to the front of the platform. 

With cach carriage is issued a loading trolley, which consists of a 
light steel framework on four trucks, The trolley has an angle of 20° 
to suit the loading position of the gun. The projectile is held on the 
trolley by a projection which is forced up to its work by a spring 
during transit from the magazine. On raising a lever, the projection 
ከ drawn away from the projectile, which is then free to be rammed 

10mo. 


CASEMATE SLIDES. 


The slide consists of two girder sides connected by two tran- 
soms, two bottom plates, a top plate, and a diagonal stay; it has also 
four truck brackets which are bolted to the underside.. 

The hydraulic buffer is fixed to the slide by two holding down 
bands. It consists of a wrought-iron* cylinder with piston rod and 
piston. The cylinder is closed at the front by a cast-iron cover and 
flange, and at the rear by acast-iron cap. A stuffing box is formed 


* In future manufacture these cylinders wil be of steel, 


و 
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in the cover for the packing, which is tightened np by a metal gland, 
The cylinder is 6 feet 57275 inches long, and 8:07 inches diameter; the 
piston is 8:04 inches diameter, and had four circular holes each 1 inch 
diameter, but one of these has been plugged up. 

The quantity of oil required for the buffer is 12 gallons. 

When the carriage is “run up” the piston is drawn up close to the 
front cover. On firing the gun the velocity of the piston is resisted 
by. the fluid, which can only pass through the holes, and thus checks 
the recoil. 

A zine pan to catch the drip from the gland is suspended in front 
of the buffer, 


Traversing and Running Back Gears. 


The “traversing and running back” gears, consist of a combina- 
tion of common tooth gearing, which acts directly on the two rear 
trucks of the casemate slide, and traverses it right or left as 
desired. The “running back” gear, is part of the traversing gear, 
combined with a revolving bollard, and special tackle. 

These gears aro worked independently by means of a clutch 
pinion, which connects or disconnects them as required. 


Rear Gear. 


* Rear gear” slides are worked from the rear with one winch 
handle. 


Side Gear. 


“Sido gear” slides aro worked from the side by two winch 
handles on a cross shaft at the rear of the platform. 


Gear to work within Length. 


“ Gear to work within length” is similar to tho side gear, but the 
cross shaft is fixed sufliciently far forward to prevent the winch 
handles projecting beyond the rear of the slide. 


Central Gear. 


tt Central gear” is similar to that for “working within length," 
with the cross shaft fixed near the centre of the slide and connected 
to the rear gear by a short longitudinal shaft. 


Fittings. 


The slide is fitted with brackets for tho side arms and iron- 

ointed levers, and a water-tank for the sponge head. A pointer is 

attached to the rear of tho slide, which points to a graduated arc ٤ 
into the floor of the work to indicate the angle of traverse. 


DWARF SLIDES. 


Tho dwarf slides are the samo in general construction as the 
casemate but aro of greater height, this being obtained by tho inser- 
tion of plates and packing pieces between the truck brackets and the 
side girders, and by the increased diameter of the trucks. 
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The fittings are tho same as for the casemate, with the addition of 
steps whieh nre fixed on each side. | ۱ 

On the Dwarf “ A ” an additional side step, 3 feet 6 inches long by 
10 inches wide, is fitted to the existing side step on the right side to 
facilitate the reading of quadrant elevation by the clovating number. 

The traversing gear for the Dwarf “A” is similar to the “rear 
gear” described for the casemate. 

On the Dwarf “C ” the front and rear trucks on the left side aro 
geared and connected by a longitudinal shaft with bevel wheels and 
pinions, and are worked from the centre or side by a cross shaft 
fitted with winch handles. 

On the Dwarf “ D" the front trucks ave geared by suitable wheels, 
and are connected by a shaft to the gear a£ tho rear of tho slido. 


7.0.0. SLIDES. 


There are a few slides mounted at ont stations, constructed on 
the Elswick pattern, tho chief peculiarity of which is that it has but 
three trucks, one in front and two in rear. The front truck is larger 
in diameter than the others, and is placed at right angles to the axis 
of the slide. These slides were originally fitted for the Elswick 
compressor; but this has been superseded by the hydraulic buffer. 

Some of these slides have been converted to the service patterns 
of Dwarf “A” and “ D " pivot, but are 2 inches higher. 


SLIDE FOR SINGLE PLATE CARRIAGES. 


The general construction of these slides is similar to that of the 
slides for“ double plate carriages " already described, from which they 
mainly differ in the width between the sides and in having trucks of 
smaller diameter and consequently longer truck brackets to raise the 


slide to the requisite height. — 
Single plat: carriages are not suitable for double plate slides. 


CONVERTED NAVAL MOUNTING (PLATE VIII). 


The carriage is of single plate construction. It is fitted with a 
“capstan head " clevating gear, and with a nipping gear for running 
up or back, The nipping gear consists of a movable block, connected 
by links to an eccentric which is actuated by a lever on the outside of 
the carriage. The block engages an endless chain on the slide, 
which is worked by a sprocket wheel turned by suitable gearing at 
the rear, so as to run the gun up or back. ‘This gear is fixed to each 
side of the carriage. The eccentric axles for the rear rollers fit in 
hexagonal sockets riveted to a connecting bar; this bar has suitable 
holes for two iron pointed levers, and is prevented from going too far 
forward by two iron stops, which are fixed to the bottom plate of the 
carriage. 

The carriage was originally fitted with compressor gear, but this 
is superseded by a hydraulic buffer in tension, which is fixed along 
the underside of the carriage by an iron band in front, and ቤ metal 
bracket at the rear, the piston rod being secured to the breast of the 


slide. ና @ * ° 
The buffer consists'of a steel cylinder 6:07 inches internal 
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diameter, and 6 feet 3:975 inches long, fitted at cach end with a 
wronght-iron cap. A stufling box is formed in the front cap, and 
fitted with two metal glands for the cotton and Jeather packings. 
The piston rod is 2:5 inches diameter, and 7 feet 4 inches long. It 
screws into the piston, which is 6°05 inches diameter, and has four 
holes for the passage of the fluid, each of which is 0'5 inch diameter. 

The action of this buffer is the converse of the compression buffer, 
viz. :— When the gun is in the firing position, the piston rod is home 
in the cylinder. During recoil the piston rod is drawn ont, and the 
fluid passes from the front to the rear of the piston. 

The slide is altered from 22" to 4^ slope. 15 is strengthened by 
iron plates fixed to the breast and top, also by a steel plate riveted 
along cach side of both girders. 

Two pivot joints are bolted to the top, to which a pivot bar is 
attached by steel pins, the front of the pivot bar being secured toa 
pivot block by a steel plug. 

Bottom plates are riveted to the girders for the attachment of the 
truck brackets, between each pair of which two iron trucks of equal 
diameters run, 

The traversing gear consists of a pinion and shaft, turned by a 
crown wheel which is set in motion by a pinion worked by a winch 
handle at tho sido of the slide, 

Two footboards for uso when laying the gun are fixed inside tho 
slide at the rear, 


SLIDE, 7-FEET PARAPET, “C,” MARK I (PLATE VI). 


This slide is the Dwarf “C” with a loading stage and derrick 
fixed to the front, and the traversing gear rearranged, so that the 
gun can be loaded and traversed from a sunken way, 


Loading Stage. 


The loading stage consists of two angle iron supports bolted to 
the front of the slide, on the top of which a wooden floor is laid. 
Two steps are fixed to each side, and four stanchions with hand rail 
nt the front. 

Two steel derrick brackets are fixed to the front of the slide (one 
at each corner) in each of which the pillar of a loading derrick revolves. 
The derrick is hinged to the pillar so that it can be folded down 
under cover. The top of the pillar is fitted with a catch to fix the 
derrick in position while loading, and a check chain to prevent it 
falling too far forward when notin use. The derrick bracket is fitted 
with ቤ projection to hold the snatch block of the Joading tackle. 


Traversing Gear. 


In the traversing gear, the cross shaft and short longitudinal 
shaft aro removed, and the gearing at the rear slightly moditied and 
supported by a long bracket, so that it can be worked from the sunken 
way. 


. SLIDE, 7-FEET PARAPET, “©,” MARK III (PLATE VII). 


„The slide is a conversion from the dwarf slides already described. 
It is strengthened to withstand the downward shock of dischargo by 


10 


two longitudinal girders riveted to tho underside of the existing side 
irders. 

Two thrust blocks aro further fitted to the underside of these 
girders, about midway between the front and rear racers, to assist in 
sustaining the shock of recoil. Each block consists of a wooden 
block faced with an iron plate on the underside, and fitted above 
with a cast stecl bracket, on the top of which revolves a capstan head 
for actuating a screw, working in n thread cut in a steel casting 
fixed to the slide. When the capstan heads are turned, the thrust 
blocks are forced down on sweep plates bolted to the radial arms of 
the racer. 

The slide is fitted at the front with a box girder, which with the 
thrust blocks takes the downward shock of recoil. Tbe front truck 
axles are each fitted with levers, the outside ends of which aro 
pivoted to a bracket riveted to the slide, and the inside ends are 
Joined in the centre by a connecting block, When it is required to 
traverse the slide, the connecting block is forced down by a screw, 
Which is turned by ቤ capstan head actuated by levers, thus raising the 
slide and bringing the trucks into play. ۱ 

The racer is fixed to the top of a bedding plate, which is con- 
nected by eight radial arms to a ring fitted over the pivot block. 

The slide is provided with two compression buffers, fixed along 
the girders at the rear of the slide; they are fitted with taper bars, 
which gradually close apertures in the pistons to give an approxi- 
mately constant pressure during recoil.  l'he.area of apertures in the 
pistons can be altered by turning the piston rods through an angle, 
so that the resistance to the flow of the liquid may be adjusted to 
suit varying charges. ‘The piston rods are connected to the carriage 
by brackets, and are turned by means of a connecting bar, which is 
attached to their front ends by short levers; a graduated scale is 
fitted on the front transom of the carriage to indicate the amount of 
the adjustment made. ‘Ihe adjustment of the buffer for varying 
ranges will be in accordance with that laid down on page 54. Great 
care must be taken after each adjustment to firmly secure the 
clamping nut of the adjusting gear. 

A fixed loading stage and roar gear for sunken way are also pro- 
vided of similar design to that described for the 7-feet parapet slide, 
Mark T, on page 15. 


SLIDE, 7-FEET PARAPET, “C,” MARK IV. 


This slide is tho same as the Mark III, except that tho trucks aro 
coned and the thrust block round instead of rectangular, so that . 
the slide can be mounted on Major Clark's combined pivot and 
racer. 


RACERS. 


The racers are of wrought-iron. In section they are 2:25 inches 
deep by 2:875 inches wide, with a flange 0:75 inch deep at the bottom 


of cach side. : | 
` A stop in the form of a §-inch screw, with a head 1 inch diameter 
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and 1 inch high, is screwed in the end of the racer, to prevent the 
slide running off. 

For the converted naval mountings tho racers are flat on the 
surface and rectangular in section. 

The 7-ft. parapet mounting Mark IV has a racer of the same 
section as the 10-inch service racer. It is fixed to the top of cight 
flanged radial arms, which are firmly bolted to tho pivot block. On 
the top of the radial arms a steel sweep plate is bolted, on which the 
thrust blocks of the slide bear. 

Tho high-angle mountings, Marks I and III, are mounted on a 
combined roller path, clip ring and traversing rack. Tho Mark IT is 
mounted on a pivot block to which is fixed a steel racer of special 
pattern. 


Radii of Racers. 
Front. Rear. 

Pivot. . ft. in. ft. in 
eA us * ግ * w 6 و‎ 16 6 
* A" (Elswick pattern casemate) 5 5i 16 6 
“O” (centre) * * 5 ፳2 5 53 
"D" .,.. .. 9 0 9 33 
Converted Naval ۹ 2s zs ظا‎ 1d 13 6 
7-ft. parapet, * C," Marks 1, 111, und IV. 5 53 5 52 
High Angle, Mark T  ... vet چٹ‎ se 0 4 9 

0 Mark H ... * . 0 221 5 51 

š Mark III ... 4 4 4 4 


HANDPOSTS AND SIGHTING STEPS. 


A hand post and sighting step are fitted to the rear of cach 
slide, to facilitato firing nt moving objects. "These fittings will form 
a standing place for the Gun Layer where he will be safe from the 
recoil, and from which ho can look over the sights and signal to tbe 
Gun Captain when he is on the target, after the command 
“ Commence Firing,” from the Group Officer. These fittings will not 
be suitable for slides with rear traversing gear, or where the clear- 
ance between the rear of the slide and the piers is very limited. 


ARCS, TRAVERSING, AND POINTER. 


T'o indicate the angle of traverse, a pointer is attached to the rear 
of the slide, which points to n graduated are let into the floor of the work. 

The arcs which are of metal, cast with figured graduations, are of 
two patterns. 

Tho first pattern is graduated from 0° on tho left to the greatest 
possible angle of traverse on the right, but in casemated batteries 
they are so graduated, that when any two guns are parallel their 
pointers will indicate the same graduations, In this case also, the 
zeros are on tho left, and are so placed ns to indicate the extreme 
right hand line of fire of the battery. 

The second pattern differs from tho above, in being mado in two 
sections, with the graduations on one section, and the figures on the 
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other. This system renders the half and quarler degrees more 
distinct, and enables the zero line of the are, which in all new works 
(casemate or otherwise) will be in the direction of true north, to be 
truly laid, and the figured section arranged to correspond. 

Slides mounted in works furnished with this are, will be fitted 
with a new pattern pointer, which slides in the loops of a metal 
bracket, and is so arranged that it can be raised up, and held clear of 
any casual obstruction on the works, by means of a projection on its 
side. Tho pointer bracket is bolted to a knee bracket, which is fixed 
to the slide by bolts. 


MONCRIEFF MOUNTING (PLATE XIII). 


This mounting is constructed for loading under cover, and to store 
up the force of recoil for raisiug tho gun to fire over the parapet. 
For this purpose the gun is placed in an “ elevator," the other end of 
which is fitted with a heavy counterweight. The “elevator” has 
و‎ rocking movement on the slide, and when released by a retain- 
ing gear, immediately lifts the gun to the firing position. 

On firing, the force of recoil overcomes the inertia of the counter- 
weight, and brings the gun down under cover of the parapet, where 
it is held by the retaining gear until ready for raising. 


Retaining Gear. ~ 


The ** retaining gear” consists of a rack on each side of the slide, 
attached to the “elevator” by a connecting bar. Tho rack works in 
a guide along the top of the slide, and gears into a brake drum 
which is fitted with a ratchet and pawls, so that it can move in one 
direction while the gun recoils, but is held in that position until 
released ከሃ relaxing the brake band. 


Elevating Gear. 


The “elevating gear" is fitted to the slide and attached to 
the gun by connecting rods. The connecting rods move in a guide, 
one end of which is pivoted to a support, the other end being fitted 
with an elevating arc, which is actuated by a pinion. The pinion is 
keyed to a short shaft, the other end of which passes through the 
right girder of the slide, and has upon it a worm wheel which is 
worked by a worm shaft, fixed vertically to the side, and turned by 
a hand wheel. The worm wheel is recessed ont, and fitted with two 
friction cones, which by allowing a certain amount of slip, prevent 
damage to the gear by the shock of discharge. An index plate is 
attached to the friction cone, the zero of which coincides with a 
pointer on the slide, when the gun is laid at ‘ point blank.” 


Slide. 


The slide is fitted with six trucks, those at the centre and rear 
being of the same radius. The trucks run on sweep plates, and the 
corner ones are fitted with suitable gear for traversing the slide, 
which revolves round a cast-iron pivot block. 

. ልኳ iron trough is fixed under the slide to reccivo a small two- 
wheeled truck which carries the projectile. 
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A loading chain for lifting the projectile is arranged to pass round 
sheaves fixed in the counterweight, aad is worked from a barrel fixed 
on the right side of the slide. 


ft. in. 

, to centre of gun firing position .. Lk 0 

Height... { " w loading position... 6 113 
1 front iv we 11 30 
Radii to centre of trucks ላ centro... ee 0 2 
rear m e. 0 2 

, carriage and counterweight .. 830 ewt 

Weight... | didos .. ህጨ “ar ሠ 213) wh. 


CARE AND PRESERVATION OF MOUNTINGS. 


' When mountings are not freqnently used, the movable parts of the 
elevating and other gears will be removed and placed in store, where 
the bright parts of the iron work will be well coated with “ Field’s 
grease, No. 8,” to preserve them from rast. 

These parts will be thoroughly cleaned and placed in position, at 
least once in three months, to see that they are in proper working 
order. All gears should be worked once a week to ensure their being 
in a working condition. 

If tho paint is rubbed off any part of the mounting, the place 
should be patched over as scon በጻ possible to prevent rust. 

A thorongh cleaning and lubricating of all standing working parts 
must take place once a month, In this cleaning, all clotted grease 
raust be removed where visible, by scraping, and the parts wiped 
with an oily rag. Where mountings are much exposed and liable to 
accumulate dust or sand, they should not. be left with much grease 
or oil upon them, but only sutlicient to prevent rust, for which a very 
slight film will suffice. 

Whenever and wherever fresh lubricant is applied, the old 
should first be wiped or scraped off, and the parts well worked to 
distribute the fresh Inbricant before leaving them. 

It has been found, especially in exposed positions, that a hard 
glassy cake of oil and sand, &e., will sometimes form between the 
carriage and slide, which is likely to escape observation, being of a 
semi-transparent nature, aud which induces violent recoils from tho 
very slippery surface it presents. Such a skin has to be hammered 
off; its formation is best guarded against by lenving as little oil on 
the sliding surfaces as possible when not in use. 

When not in use, the position of the carriage and slide will bo 
frequently changed to prevent impressions on tho rollers, trucks, and 
racers, and to keep the sliding faces clear. 

During practice, the top of the slide shoxida be occasionally rubbed 
with a slightly oily cloth to prevent scizure. 

Before firing or drill, caro should be taken that all nuts and screws 
are properly tightened up; that all working parts are in proper gear, 
and that all friction cones aro accurately adjusted and are not 
jammed. 

Particular attention should bo paid to the clip plates, the bolis of 
which tend to stretch and throw undue strain on the guide plates, 

If a nut or screw be removed, it should be slightly oiled before 
being replaced, and a few turns given to it by hand before using tho 
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spanner, to prevent damago by the threads crossing. A burr on the 

threads of a screw will prevent it being screwed home; a burr can be ` 
easily removed by means of a file. A hammer should never be used 
to tighten up screws or nuts. . 

Particular attention will be observed when removing or adjusting 
any gear not to indent or damage the component parts by rough 
usage; a hammer should never be used unless with a piece of wood 
or brass to transmit the blow. 

Rollers and trucks will be removed and the axles properly cleaned 
and greased before replacing. The front trucks are removed by 
running the carriage back and lifting the front of tho slide by 
hydraulie jacks sufliciently high to take tho weight off the trucks; 
care will be taken to block up the slide before removing tho axles. 
For the rear trucks, run the carriago up, place tho jacks under the 
rear block plate, and proceed as for tho front trucks. Particular care 
must be observed when replacing conical trucks that they aro in 
correct position, viz., with the smallest diameter towards the pivot. 

Racers should be scraped and cleaned and well greased at the sides 
where the trnck flanges bite, to render traversing easy. The inner 
flanges of the trucks should also be cleaned and well greased. The 
top of the racers should bo kept free from grease. 

Care must be taken that the ages of mountings do not cause the 
truck flanges to bear against tho racers. Where an error in the 
— of pivot or pivot plate appears to exist, it should be at once 
reported. 

Pr he clamping arrangements or friction cones of clevating gear 
will be cleaned and slightly oiled to prevent seizing. 

Jamming levers and friction cones of clevating gear will be 
tightened up by means of the adjusting nuts, so as to allow a slight 
slip in the gear on firing. 

Iron-pointed levers and their sockets must never be oiled or 
greased, but simply cleaned to prevent rust. 

In lubricating, the lubricating holes will be cleaned out with a 
wire and filled with oil, care being taken to replace the small screws, 
the heads of which must be kept bright so as to be readily seen. 

A list of the oil holes in the mounting, stating their position and 
how access is obtained to them, is to be hung up in each emplace- 
ment, and none must be neglected. These lists can be obtained on 
demand, the nature of the mounting being specified. 

After filling the oil holes, the parts should be worked backwards 
and forwards until the oil shows on the shafting, fresh applications 
of oil being made if necessary. 

The teeth of all pinions and toothed wheels should be greased. 

Hydraulic buffers should be carefully examined before firing or 
drill, to see that the cylinders contain the requisite quantity of fluid 
marked on the inscription plate, that there is no leakage at the glands, 
and that the piston rods are properly connected. 

If a buffer leaks at the gland, and tightening up tho latter docs 
not stop the leak, the packing will be renewed. 

The buffers will not be removed, but will be kept filled, and the 
piston rods will always be connected up, except in cases where guns 
are found to be especially hard to run back, and such guns are 
likely to be much used at drill, when officers commanding Royal 
Artillery may order the piston rods of such guus to be disconnected, 
provided such instructions be given as will ensure proper precautions 
being taken to prevent the gun taking charge in running up. 
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To Fill the Buffer. — Run tho carriage up to the stops, take out the 
screw plug, and rest the gallon mensure in the hole; turn off the 
cock and fill the measure to the mark, then turn the cock and allow 
the oil to run ; repeat the operation until the required quantity is run in. 

To renew the packing, run the carriage up, empty the buffer, un- 
screw the gland, and extract the defective packing. Tallow well the 
x de packing, insert it in the stuffing box, and tighten it up with tho 
gland. 

Any drippings of oil from the buffer collected in the drip pans 
attached to the carriage or slide should on no account bo used on any 
part of the — of the mounting, or any of tho gun fittings. 

The carriages and slides will be dismounted and the whole of tho 
gear removed by ordnance artificers at tho periodical painting, and 
all parts cleaned, keys adjusted, bolts and nuts tightened, lubri- 
cating holes thoroughly cleaned, the trunnion holes greased, and all 
parts properly lubricated, and any slight defect made good before re- 
assembling the parts. 

Whenever any parts are found broken, defective, or deficient, 
which cannot be renewed by the artificer, fresh parts should bo de- 
manded at once. Any damage occurring at drill or practice should 
2 at once reported, with ቤ view to its being made good without 

elay. 
In all correspondence and reports relating to carriages and slides, 
their exact naturés, marks, and register numbers should be quoted. 


9-inch, High Angle, Mark I. 


If the recoil cylinders leak at the ram gland they must bo 
tightened up; if this will not stop it tho ናኔ must be renewed or 
more added. The glands are packed with an L leather and hydraulic 
packing. The leather is intended to keep in the high pressure, but 
as it will not hold against low pressure whilo tho pressure is being 
got up, the outer hydraulic packing is added. The outer packing is 
made deep enough to hold the high pressure in case of emergency 
until a now leather can be put in. Ifa new leather is to be put in, 
the recoil ram must be disconnected from the cradle. To do this it 
is necessary to havo the gun nearly in tho firing position, and to 
support it safely by skidding under the carriage. “le pins connect- 
ing tho ram to the cradle must then be taken ont. When the ram is 
clear of tho cradle the rings and old leather cau be removed and a new 
leather pnt in. Great care should be taken in entering the Jeathers to 
seo that the edge enters properly without being damaged. After re- 
placing the glands and packings, open tho raising valve gently, and 
the rams should then enter their sockets in the cradle where they 
must be secured by the pins. Remove the skidding supporting the 
gun and cradle, after taking tho weight off them by letting the gun 
riso ቤ trifle more. 

The gland of the spindle of tho raising valve can be repacked 
without blowing out the compressed air from the recoil cylinders as 
the screw thread is on the inside or below the packing. Before the 
gland nut and ring can ከዐ withdrawn to get the new packing in, it is 
necessary to take off the guide arc, and the valve lever disc from tho 
spindle. In replacing the wheel and lever care must be taken to sco 
that they aro in the same position as before, or if the valve has worn 
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down so that the lever js at the end of its stroke before the valve is 
fairly shut, the disc may be advanced another hole. 

The carriage is antomntie in its action ascending into firing posi- 
tion immediately after firing. If the raising valve is closed the gun 
will remain in the down position after firing. If the gun is in the 
firing position, and it is desired to bring it down again without.firing, 
the liquid must be run out of the cylinder, which will allow the gun 
to descend gently on to the buffers. 

To charge the recoil cylinders, pump in about 12 gallons of liquid, 
but the exact amount is better regulated by the air cocks. The level 
is considered to bé right when air saturated with vapour from the 
liquid comes from the upper air cocks when the gun is down, and 
from the liquid level cock when the gun is up. The air pressure 
required when the gun is down is 1,300 Ib. per square inch. 

The roller paths, teeth of traversing rack, underside of clip ring, 
and rollers, must be clean and free from all burrs. 


9-inch, High Angle, Mark IT. 


All brighé parts must be kept clean and slightly greased; all 
working parts must be properly lubricated, care being taken to 
replace the covering screws after Inbrication. ° 

The guides must be kept free from rust and well oiled; when not 
in use they must be well greased. 

፲፻ the recoil cylinders leak at the glands, they must be tightened - 
up; 4 this will not stop it the packing must be removed or more 
added. 

To renew the packing, remove the upper stop of the elevating are, 
lay the gun level, blow off the air pressure by opening the levelling 
cocks, and empty the cylinders by opening the drain cock; unscrew 
the glands, extract the defective packing and replace by the new. 

- ፲፻ the adjusting arrangement for the recoil valves, ihe filling 
cocks or the air screws leak, they must be tightened up; if this is 
not sufficient the leathers must be renewed, to do this the pressure 
must be blown off. 

To fill the cylinders with the gun up, lay the gun horizontal and 
block it in that position, slacken the levelling screws marked BB. 
Connect the pipe at valve marked A, open the valve A and pump in 
liquid (abont 15} gallons) till it overflows at the levelling screws BB, 
tighten up the levelling screws, disconnect the pipes at valve A, elevate 
tlie gun to 2 degrees and connect the pipes to the valve C, open the 
valve and pump in air until the gauge registers 450 lbs. per square 
inch, close the valve, disconnect the pipes, remove the blocks and 
replace the elevating stops. 


9-inch, High Angle, Mark IIT. 


The guides must be kept free from rust and well oiled ; when not 
in use they must be well greased. 

If the recoil cylinders leak at the ram glands, they must be tigbt- 
ened up; if nt the rear cap, the cylinder must be tightened into the 
cap with spanner No. 123 Mark If, To renew the hydraulic packing 
at the ram gland, lay the gun level, blow-off the air pressure by 
opening the levelling cocks, and empty the buffers by opening the 
drain cock, unscrew the glands, extract the defective packing and 
replace by the new. 
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To fill the buffers with the gun up and level, slacken the air scrows 
marked AA at front of cylinder, and pump in about 1503 gallons of 
liquid at the filling cock C, closing the screws AA when the liquid 
flows from the openings. Pump in air until a pressuro of 400 Ibs. - 
per square inch is obtained; close the filling cock C, and lay the gun 
at 20° elevation. Open the filling cock C, and the plugs B, pump in 
liquid until it overflows at BB, close BB and pump in air until ۵ 
pressure of 465 Ibs, per square inch is obtained. 

The recoil valves (Plate XIIA) are for regulating the recoil of the 
gun, and greut care must be taken on all occasions before firing, to see 
that they are properly set to the nominal lift of '2 inch. An index 
plate graduated in 10 divisions (each division equalling 4315 of an 
inch lift) is fitted to the rear cap. A line is cut on the valve cover, 
which when the valve 134 closed points 10 zero on the index plate. 
To set the valve it must first be closed on its seating, and then turned... 
two revolutions to “open,” or '2 of an inch. 

The recoil measured on the ram should not exceed 21°5 inches, for 
a full charge at extreme angles of elevation. 

1f the adjusting arrangement for the recoil plugs, the filling cocks, 
or the air screws leak, they must be tightencd up; if this is not 
sufficient, the leathers of the filling cock and air screws, and the lead 
washer for the recoil plugs must be renewed ; to do this the pressure 
must be blown off, and the liquid withdrawn. 

The ball bearings myst be lubricated with tallow, as oil will run 
away too quickly. When not in use the bearing scrows should bo 
removed and kept clean, and when in use they must be covered to 

revent dust or grit getting in. When setting the gun on ball 
vearings the adjustment should be arranged, working the elevating 
hand wheel at the same time. 

The roller paths (upper and lower), teeth of traversing rack, 
underside of clip ring, and rollers, should be quite clean and free from 


burrs. 


General directions for 9-inch, High Angle, Marks I, II, and III. 


The n:ountings should be kept thoroughly clean, and carefully 
examined every week. It is most important that grit nnd dust 
should be prevented from entering the cyliuders. ; 

After the last round of practice, a well oiled twist of tow should be 
bound tightly round the rains close to the gland of the cylinder, and 
left there until the next practice, when it should be carefully romoved ` 
with the dust adhering. Any grit or dust found on the ram during 
the firing should be nt once removed. 

The efficiency of the mountings depends to a largo extent on 
preserving the packing washers in good order. The cylinders should 
therefore be kept filled with the proper charge of liquid, and under 
the full working pressure. i 

Leakage of pressure is to be noted, and additional pressure pumped 
in, if necessary, at cach weekly examination. 

All spare leathers should bo kept in store, and rubbed occasionally 
with dubbing to prevent their becoming hard nnd brittle. The 
supply of spare leathers shculd never be allowed to run low. 3 

The axles of rollers, and the bearings of tho shafts of tho rest of 
the gear, will require periodical cleaning and lubricating, in the 
manner laid down on pages 19 and 20, 
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Moncrieff Mountings. 


The retaining racks, teeth of bevelled wheels, pivot bolt, and tho 
inside of the trunnion rings must be well lubricated. 

The friction cones of tho elevating gear must be kept clean, and 
not allowed to set; but on no account must they be greased. The 
cones are adjusted by tightening up the nuts on the end of the shaft; 
if too much slip occurs in action the nuts must be again screwed up 
and locked. 

The brake drum must be kept freo from rust and grease. The 
drum should be occasionally examined to sec that the pawls and 
springs are in working order; the pawls should be lubricated by 
oiling the ends of the studs. 

The tension of the brake bands must be sufficient to retain the 
gun in the loading position. The tension can be regulated by altering 
the position of the counterweight on the lever. 
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PROJECTILES. 
(Plates XIV to XVII.) 
















Weight, 
Nature. Mark. Bursting filled, 
Charge. with gas- 
check. 
Ib. oz. 1b 
studded T VI 16 15 263 
common) stud- iron .. I 17 0 256 
aH cast steel II 27 12 200 
Shell ** [heavy f I LL 24 4 360 
0 12 250 
Shrapnel J tudded — — ሺ 5 250 
stud- firon .. I 1 5 256 
less.. መ] ፲፤ 1 5 250 
ዘ 95) — 
shell) .. ^| 111 to VI - 250 
P Nos ..| III to VII — 256 
studless .. eel KII — 256 
و‎ heary* . ፲ — 860 
«d TII - 100 
ርበ86 - * i IV, V — 107 
pam T T . - 256 
paper (E charge) s.e ہہ‎ T, Ii — 138 


The bursting charges given above are P. and F.G. mixture for 
common shell and fine grain powder for Shrapnel. Common shell 
havo hitherto been filled with L.G. powder, tho bursting charges 
being considerably less than thoso given above. 

All the above may be fired with full chargé 
Shrapnel, which are not strong enough to st nivel 

All the studded common and Palliser pit 
Mark II attached gas-checks. The studded 
a gas-check. 

All the studless projectiles (including Shraj 
automatic gas-checks. 

The heavy projectiles (360 Ibs.) are for the guns on high angle 
mountings. 

Tron caso shot are usually fired two at a time, as a single onc does 
not givo sufficient recoil. 

Steel caso shot aro intended for the defence of narrow channels, 
not excceding 600 yards in width, against torpedo boats. 

Paper shot are for use at Station Practice where there is not a 
clear range. Tho cylinder breaks up on firing, and tho small shot 
with which it is filled only travel a short distance (about 200 yards) 
whilst the effect for purposes of testing recoil, ፊር is practically tho 
same as that with a service projectile. 

Palliser projectiles were formerly divided into shot and shell; 
the latter have been abolished, as such, and are now weighted up 
with sand to bring them up to the samo weight as tho shet. They 
are designated “ Palliser shot,” with the same numeral as tho corre- 
sponding mark of shot. 








* No more of these will be made, As they are ured up they will be r.p'accd 
by the heavy common shell, 


DESCRIPTION, 


Common. 


Studded.—Yho Mark VI shell is of cast-iron, cast with bands 
it is about 3 calibres long, and the head is struck with a radius of 14 
diameters. The point is fitted with a gun-metal bush, tapped to 
G.S. fuze-hole gauge. There are 2 extractor holes in the head. 
Two rows of studs, of an alloy of 10 parts of copper to 1 of tin, are 
pressed into undercut holes, cut into the body of the shell. There is 
a hole in the base which is tapped with a screw thread for tho recep- 
tion of the gas-check plug. "Phe interior of the shell is lacquered. 
It is filled through the head, the bursting charge. being contained in a 
dowlas bag. Mark II rotating gas-check is used with this shell. 

Marks I to V were not fitted for gas-checks and are ordered to be 
broken up. 

Studless.—The Mark I differs from the above in having the head 
struck with a radius of 2 diameters, in not having any studs, and in 
laving the base cast with a locking rim for the attachment of the 
automatic gas-check. It is filled through the base. 

Mark IT is of cast stecl. In general construction it resembles tho 
Mark I shell, but the material being stronger, the walls are thinner 
and longer, the capacity for the bursting charge being increased in 
proportion. 

The heavy shell is also of C.S. but differs from Mark II in having 
a solid pointed head and weighing 3601b. 1138 fired from the guns 
ou HLA. fire mountings only. 


Shrapnel. 


Studiled.—The body of the shell is of cast-iron, without bands. 
The walls are about the samo thickness as those of the common shell. 
Near the base they are thickened, so as to form a. shoulder on 
which rests the diaphragm of wrought-iron. This has a hole in the 
centre into which is screwed a piece of gas-pipe. Below the 
diaphragm is a tin eup to contain the bursting charge, coned at tho 
top to facilitate unloading, and terminating in a neck-which fits into 
the gas-pipe. The use of this cnp is to guard against possible pre- 
matures from the roughness of tho interior of the shell, and to prevent 
loss of powder. The interior of the shell above tho diaphragm. is 
lined with brown paper and filled with 2-oz. sand shot packed in 
rosin, the whole being covered over by a felt-washer. The head of 
the shell is a thin cup of Bessemer metal fitting over a block. of wood, 
hollowed out in the centre for the reception of the fuze socket, which.. 
is of gun-metal, countersunk, and fitting at its lower end into tho 
central iron pipe; it is tapped inside with a screw thread, at the 
top to the G.S. fuze-hole gauge, and at the bottom for the reception 
of the “primer, Shrapnel shell.” The Bessemer metal of the head 
fits into a groove round the top of the cast-iron, body, and itis held 
in position by two rows of rivets, but as the upper row aro only in- 
tended to keep the head from twisting off in flight, they aro called 
“twisting pins,” and to keep them from forming: too strong an at- 
tachment the metal of the body is slotted out to the edge, so as to 
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oppose no resistance to a blow from the rear. Á band of solder 
round the junction:of the body and head keeps theso rivets and 
twisting pins from falling out. There aro 2 extractor holes in the 
head, which are lined with tin to exclude damp. 

The above is a description of the Mark HI shell. The Mark 11 
differs only in not having the fuze-hole socket countersunk. 

Mark I was weaker, had ۸ smaller central tube, and a thinner din- 
pliragm which was not coned underneath. 

Mark I contains 564 — 2 oz, sand shot, Marks II aud 111, 374. 

None of these shells are fitted for gas-checks. 

Studless—The studless shell, Mark I, is of iron cast with bands. 

Its interior arrangements are similar to those of the studded shell. 
The gun-metal socket is flanged over the Bessemer metal head. The 
head is attached by 2 rows of rivets as in the studded Shrapnel, but 
the head is slotted instead of the body, so that the twisting pins are 
the lower row. The interior of the shell is slightly larger at tho 
mouth than at the base, with the object of facilitating tlie dispersion 
of the bullets; and to assist in breaking up the shell there aro G 
longitudinal weakening grooves in the body and in the powder 
chamber. 

The base is fitted for the automatic gas-check. 

- Mark II s of cast steel, similar in construction to Mark T, but 
with. thinner walls and consequently containing n larger number of 
sand'shot.: The diaphragm is of steel, and there are no weakening 
grooves. 

Mark I contains 292 — 2 oz. sand shot, Mark 11, 532, : 
There is no Shrapnel shell for the guns on High Augle mountings, 


Palliser. 


Studded.—These are cast head downwards, the mould for the 
body being of sand, that for the head being a block of iron called a 
“chill.” "his makes the head intensely hard and the body com- 
paratively soft. 

The, head is pointed, struck with a.radius of\1} calibres. 

Only the latest Mark is cast with bands, 

A. soft iron bush is cast into the base'and tapped with a screw 
thread to take the base plug or gas-eheck plug. The joint between 
the bush and the base of tho shell is sealed by ቤ lead riug hammered 
into an undercut groove. 

Of the earlier patterns, Marks I and II had the bodies cast in 
chill and are ordered to be broken up; Mark 111 had a blunter point, 
the head being struck with a radius of 13 calibres instead of 11. 
Marks 111, IV, and V were not originally intended. for gas-checks, 
but have since been altered to take them, III and IV shot taking a 
different plug to III and IV shell. 

` The different Marks vary in weight, size, and shape of interior 
cavity, and metliod of closing tho base. ; $ 

' Those formerly termed “shell” have their bursting charge re- 
placed by sand in order to bring them up to weight and have a W. 
painted on the head, and stamped on the base plug. They were 
— distinguished from the shot by having their tips painted 
white. ን 

Studless.—These shell are enst with bands and have the hend 
struck with a radius of 2 diameters. They are provided with tho 
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same bush as the studded projectiles, but as the base is covered by 
the automatic gas-check the lead ring round it is unnecessary and is 
therefore omitted. 

Mark I was cast in one piece, but as it was found that the locking 
rim round the base was very apt to get chipped and broken, Mark II 
was introduced, cast without the base dise, which was made sepa- 
rately of wrought iron or steel, and attached by a conical headed 
gun-motal plug. (See Plate XV.) In Mark IIT, however, this detached 
baso disc is done away with, tho projectile being cast all in one piece, 
and the base closed by a soft cast-iron dise, firmly secured in its place 
by being run in with molten lead. The interior cavity is smaller 
and of a different form to that of the previous patterns. (Plate XVI.) 

Tho heavy shot is for guns on High Angle mountings only. 
It is similar in construction to the Mark III, but is a good deal longer 
and weighs 360 lbs. (Seo Plate XVIL) No more of these heavy 
shot will be made. They will bo used up at practice, and will be 
replaced by the heavy common shell. 


Case. 


፡ Iron case shot are made of tinned iron in one piece, riveted longi- 
tudinally, and fringed at both ends. Tho bottom fringe is bent over 
and riveted to the sheet-iron bottom, and when the case is filled the 
upper fringe is bent over and soldered to the tinned iron top. It has 
2 handles attached to iron staples, which are bent round to form a 
loop and riveted to the inside of the head. 

In the interior of the cylinder is ቤ wrought-iron disc lying loosely 
on the bottom, and on this stand 3 wrought-iron segments forming 
a lining to the case; the contents are 8-02. sand shot, 113 in number, 
packed in clay and sand. À 

In Mark IV the handles were not so firmly attached; in Mark ፲፲፲ 
the shot were packed in coal dust. 

Marks I and II are obsolete. 

Stecl case shot are similar in general construction to those filled 
with iron shot, but differ in dimensions, weight, and contents, and in 
having iron lifting rings instead of handles. They aro filled with 
Steel shot (33 lbs. መዘይን. and have the words * filled steel shot" 
— on the top, and ቤ whito band 1 inch broad painted round 
the body. 

The Total length is 23:55 inches, 


Paper Shot. 


These are made up in 4 charges weighing 128 lb. each, when filled. 
Mark II consists of a cylinder of ** papier-miché,” with a hard, black 
polished surface, closed at each end bya ribbed disc of tho samo material. 
The top disc has a hole in the centre through which the shot is filled 
with a mixture of sawdust and “ waste " shot, Nos, 1 to 5, in such pro- 
portions as to bring it up to the required weight; the hole is then 
closed by a cork plug. 

Mark I consisted of a cylinder of brown paper, choked at top and 
bottom to wooden dises, and filled in the same manner. 
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INSTRUCTIONS FOR THE PREPARATION OF SHELLS. 


Fixing Gas-Checks. 


Studded Projectiles, with Plug and Nut. 


Unscrew and remove the nut with the “spanner gas-check nut,” 
then apply the “wrench, base-plugs” to the gas-check plug, and 
o it well up in the direction of the arrow* to ensure its being well 

ome. 

If, when unscrewing the nut, there is any tendency for tho plug 
to unscrew also, the “ wrench, base plug," should be at once applied 
to the head of the plug and turned in tho direction of the arrow, at 
the same time as the nut is being turned in the opposite direction. 

Place the gas-check on the base of the projectile with the con- 
cave, or unpainted side, next the base, then screw the nut on to tho 
end of the plug with the “spanner, gas-check nut." Tho nut must 
be screwed down to the shoulder on the plug. 


Studless Projectiles with Automatic Gas- Checks. 


These gas-checks become fixed to tho projectile when the gun is 
fired. They are londed separately, except when firing 4 charges from 
guns on High Angle mountings, when they must be nicked on to the 
projectiles before loading, as tho force of the powder is not sufficient 
to attach them securely. 

An automatic gas-check will be issued for all guns for which they 
are authorised for drill purposes. It must be firmly nicked on the 
shell, as otherwise it cannot be extracted. Care must be taken— 


(aj) That the gas-check is not injured, and that it is at all times 
free from burrs, 

(b.) That the drill cartridge is sufficiently long to prevent the 
gas-check from jamming in the end of the grooves. 


Filling Shell. 


For full details of the classes of powder that may be used for 
filling shells, see Magazine Regulations. . 

Generally speaking, they aro as follows :— 

For common shells the bursting chargo is of P and F.G. mixture, 
which is composed of P. or Q.F.! and a fine grained powder, viz. ፦፦ 
Pistol, F.G., R.F.G. or R.F.G.? If none of the latter are available 
L.G. may be used in cases of emergency. 

Shrapnel shells are to be filled with Service R.F.G.?, R.F.G., 
F.G. or Pistol powder; powder reduced in class to “shell” is not to 
be used. 


* The heads of the gas-check plugs, and the wrought-iron nuts, aro cach 
stamped with an arrow to show the direction in which to turn, either when screwing 
on the gas-check plug, or when screwing on the wrought-iron nut. 
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Common, S uddel. 


Remove the plug from the fuze-hole, place the filling-rod in the 
bag, insert it through the fuze-hole, taking care not to force the end 
of tho rod through the bottom of the bag; carefully push in the bag 
until the neck only is in the fuze-hole, a portion being kept ontside, 
as the whole bag must not bo allowed to slip into the shell during 
the operation of filling : then withdraw the rod. 

` Weigh out the bursting charge in proportions of about 4 lb. P. 
and 10 oz. F.G. ۱ 

Drop in one portion of P. powder, pebble by pebble, then insert 
the funnel and pour in one portion of F.G. Then insert the filling 
rod, and lightly press and stir the powder all over, so as to set it well 
down into the shell. 

Repeat the operation till the shell is completely filled. 

Withdraw the funnel and filling-rod and tie the neck of the 
bag with twine close to the top of the fuze-hole. <A piece of 
twine is attached to the neck of the bag for this purpose; it must 
be shifted to its proper position if necessary. Cut off the super- 
fluous choke and push the neck of the bag well down, and to one 
side of the fnze-hole; insert two “ Bags, primer, filled, 7 drams,” or 
more, if there is room; then screw in the faze or plug as required, 
taking care that ‘the fuze-hole is clean, and the fuze or plug 
lubricated. 


Common, Studless. 


These shells are filled from the base. Place the shell upon its 
point, which may be inserted in a block of wood hollowed out for the 
purpose or in any other convenient place. If the shell immediately 
after filling is to be used with a wood time fuze, insert an unservicc- 
able M.L. wood time fuze, or a piece of wood of the same size in the 
fuze-hole before filling, if not, the fuze-hole plug will bo sufticient. 

After standing the shell upon its point, pass the “ Holder, shell, 
studless, 9 inch,” over the base and screw up the bolt, then hold the 
handles firmly while another man unscrews the base plug with the 
* Wrench, base plug." Now drop in three * Bags, primer, filled, 
7 drams.” Place the brass filling-rod inside the bag and insert it in 
the shell, taking care not to push the rod through the bag, withdraw 
the rod, and complete tho filling as above for “studded,” but of 
course no “bags, primer " are to be inserted after filling. 


Shrapnel, Studded or Skudless. 


Remove the ping from the fuze-hole, and, after sceing that tho 
latter 1s clear of any dirt, &c., insert the leather funnel and pour 
in the bursting-charge, which has been previously weighed. This 
must be done gradually, for if the whole of the powder is put in 
at once the tube will probably become choked. The shell should 
be tapped on its side with a wooden mallet until the whole of the 
bursting-charge has passed down the tube, taking care that none of 
the powder is left at tho bottom ‘of the socket. Drop in tho 
" Primer, Shrapnel shell" and, by means of the “ Driver, screw, 
Shrapnel, large," screw it tightly into the tube, and then screw in 
the fuze or plug as may be required. If tho primer is too tightly 
screwed homo it is liable to jam so that it ennnot be unscrewed. 
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Fixing Plugs and Fuz2s, and Securing Shells. 


. When plugs or metal fuzes are screwed into shells they will be 
lubricated with a mixture composed as follows :— 


Lunting, Mark II .. m .. 100 parts, by weight. 
4 rape oil ] 17 
4 lubricating oil ፍሪ 3 » # 

A coat of paint of the same colour as tho tip of the shell is to 
be applied over tho junction of the G.S. fuze-hole plug and shell 
when the latter is filled, 

Empty projectiles fitted with plugs and kept in exposed situations 
where the plugs are liable to become sct fast by corrosion from tho 
action of salt water, or otherwise, should have them unscrewed once 
at least every six months, and the threads cleaned aud re-jubricated 
as above, a coat of paint being applied if the shell is filled. 

Instances lave occurred in which fuze-hole plugs of common 
shells have beeu so jammed in as to be immovable, in consequence of 
using the “ Wrench, base plug." The “Key, fuze, and plug, G.S.," 
or the “ Key, plag, G.S.,” or the ” Key, fuze, universal,” are the only 
implements which should be used for screwing in the G.S. plug. 


Distinguishing Marks. 


Shrapnel shell will be painted with a red tip 1 inch deep. 

Steel projectiles will have a white band 3 inch wide painted 
round the head 1 inch from the top: in the case of Shrapnel this white 
band will be immediately below the ved tip, C.S. will be stamped on 
the base of cast steel, and F.S. on the base of forged steel projectiles. 

All filled shell will be marked in red, as follows, the size of the 


type being } inch سے‎ 


(a.) A band 4 inch wide round tho head, 14 inches from the top ነ 
this will be } inch below the red tip of Shrapnel shell, or 
immediately below the white band of steel shell. 

(5.) The word “ bag” if one has been used. 

(c.) The monogram of the station except when filled by R.A. 

(d.) The date of filling. 

(e.) A dise 1 inch in diameter if shalloon primers have been 
inserted 


(f.) The letter P, 11 inch long, if filled with P, and F.G. 


Palliser shot (formerly shell) which have been weighted up with 
sand will have the letter W stencilled in white on the head, and also 
stamped on tho base plug. 

Projectiles which are to be used for practice only will be marked 
with a yellow band 4 inch wide round the body, any other markings, 
except red or white ring, or red tip, being obliterated. 

Shells which: ave been emptied will be marked on the head with 

፡ the letter E in red paint, and also the monogram of the station. 
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Examination of Filled Shells. 


The examination of filled shells will only be carried out by an 
Inspector of Warlike Stores. The general procedure is as follows :— 


Common. 


Remove the fuze-hole plug, and withdraw the “ bags, primer,” 
with the “hook, G.S. wads.” With studless shell remove the base 
plug by means of the * wrench, base plug." Untie the twine round 
the neck of the bag. ፲፻ the powder 18 in a serviceable condition, tie 
up the neck of tho bag again, and proceed as directed in the 
instructions for filling, previously adding additional powder within 
tha bag, if necessary, to till the shell. If the powder is found to be 
caked from the effects of damp, tho shell should bo returned into 
store, 


Shrapnel. 


Remove the fuze-hole plug, and note specially whether any 
powder has worked up into the socket, unscrew the primer with tho 
“ Driver, screw, Shrapnel, large," and lift out the primer with the 
* Pincers, Shrapnel primer;”? turn the shell nose downwards, and 
allow a portion of the powder to run out; if the powder charge flows 
out freely, retarn it, insert a new primer, and replace the plug. The 
old primer will be tested. The shell should be well shaken if the 
powder does not come out quite freely, as a portion of the powder may 
possibly be jammed in the tube; if the powder cannot be extracted 
as above, the primer and plug should be replaced, and tho shell 
returned into store. 

If the primer cannot be oxtracted, the shell will be plugged with 
wood and will have a yellow band, denoting practice, painted round 
the body, all other markings being obliterated, except the red ring 
and tip, and white ring, if present. 


Storage of Filled Shells. 


Filled studded shells in charge of the Royal Artillery will have 
the gas-checks attached to them before being placed in the shell store. 
The shells are to be placed on their bases, resting on the gas- 
check plags, and being prevented from falling over by two pieces of 
wood, 9” x 1” square, placed one on each side of the nut. 
٩ Shells taking automatic gas-checks will be stored unfitted on their 
ases. I 


Wedge Wads. 


These consist of two wood wedges 7 inches long, connected by a 
piece of cane 7'5 inches long. They are rammed home after the 
projectile to prevent it slipping forward when the gun is run up. 

An extractor is not to be used to unload a gun whilst a wedge wad 
remains rammed home. If the wad cannot be removed by means of a 
wad hook, the charge must be fired. 
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Gas-Checks. 


The Mark II rotating gas-check is used with common and Palliser 
studded projectiles, to which it is attached by means of a plug and 
nut (see Plate XIV). It has projections round the edge which fit 
into the grooves of tlie gun. A shoulder on the plug prevents the 
nut from being screwed home against tho gas-check; consequently 
the latter has a small amount of play and is free to rotate round the 
plug, which is necessary in a gun with an increasing twist of rifling 
in order to prevent the gas-check from jamming. Studded Shrapnel 
are not fitted for gus-checks. 

The automatic gas-check is used with all studless projectiles, 
including Shrapnel. It not only seals the escape of gas but also 
imparts rotation to the projectile, (Plate XV.) 

There are two patterns of automatic gns-checks ; tho “ Gas-check, 
R.M.L., 9-inch, automatic,” with 6 projections, for Marks I to V 
guns, and the ''Gas-check, R.M.L., 9-ineh, polygroove,” with 27 
projections, for the polygroove guns. 

The weight of the former is 91b. ነ that of the latter, 91b. 3oz. 
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FUZES. 
(Plates XVIL to XXI.) 


Pettman G.S , No. 5, Mark 11. 
Perenssion 4 Direct action, No. 2, Marks I* aud 11 for land 
fronts; Mark ILL fov sea fronts. 
Time 15 seconds, with detonator, No. 42, Mark 111. 
'? Sensitive, middle No. 24, Mark I. 

Tho Pettman fuze is for use with full charge and studless shell 
only. 

15 seconds M.L. No. 41 may be used in shells not fitted for gas- 
checks, ie., studded Shrapnel, 


Petitman G.S. Fuze. (Plate XVIII.) 


The fuze consists of the following parts سے‎ : 

Body (a), top plug (1), plain ball (e), steady plug (5), detonating 
ball (E), cone plug (r), lead cup (6), and suspending wire (it). 

The body and top plug are made of gun-metal; the cone plug, 
detonating ball, and steady plug are also made of gun-metal, but of 
a harder alloy to preveat them from altering their shape; the plain 
ball is of brass, and the suspending wire of copper. 

The plain ball is held in position by a cup in the steady plug; 
round the latter thero is a ring of composition covered by a thin, 
lacquered copper washer, Through the steady plug are two fireholes 
to convey the flash from the ring of composition to the interior of 
the fuze. The detonating ball is milled and grooved, and covered 
with detonating composition, which is protected by one thickness of 
gut and two of silk, over which are two copper hemispheres, covered 
again by one thickness of gut and three of silk. The cone plug is 
pierced with three fircholes, of which the central one is driven with 
mealed powder aud pierced like a tube. ‘The suspending wire passes 
through the cone plug. The lead cup is a hollow cylinder, having a 
flange on the top to fit into a recess on the cone plug when it is 
crushed, 

When fired, the steady plug, ball, and cone plug set back on the 
shock of firing, the suspending wire is broken, the lead cup prevents 
rebound, and the stem of the cone plug protrudes through the base of 
the fuze, the detonating ball being released from its pivots by the 
slight unsteadiness of the shell in flight; on striking, the ball is 
dashed violently against the side of the body, explodes the de- 
tonating composition, and fires the shell, the flash passing through 
— holes in the cone plug to the priming, and thence to the bursting 
-charge. 

When fired with a projectile fitted with ቤ gas-check, tho steady 
plug may not disengage, owing to the steadiness of flight of these 
‘shells, and in this case the detonating ball will not act. The plain 
ball is released by the steady plug setting back, and is caused by the 
- centrifugal force to spin round the circumference of the body over 
the ring of detonating composition. On striking, the ring is dashed 
against the plain ball, and detonates, explodiug the shell through 
116 6 


Bm 
The fuze acts only on impact, not on graze; it is to bo used with 
full charges only. 
The manufacture of this fuze has been stopped; it is replaced 
by the Direct Action. 


Direct Action. (Plate XIX.) 


The Mark IT fuze consists of the following parts, viz.. body, cap, 
screw plug for needle disc, needle disc, screw coilar, bottom screw 
plug, steel needle. 

It is made of an alloy resembling gun-metal, with the exception 
of the steel needle, copper disc, and ቤ few minor portions. 

The body is tapped on the exterior to tho general-service taper and 
pitch. The lower part is hollowed out to receive a blowing charge of 
fine powder (75 grains), The bottom is closed by tho bottom plug 
screwed in, as shown in the cut. The upper portion of tho body is 
turned to receive the cap, and is bored ont to receive the screw plug 
for needle dise and screw collar. Itis recessed to receive tho detonat- 
ing composition. At the bottom of this recess nine conical fire-holes 
are bored through the metal separating the upper and lower portions 
of the interior of the body. A small brass pin is screwed into each 
side of the body on the exterior, near the top. 

The screw plug for needle disc is tapped so as to screw into the body, 
and is recessed. It is slightly coned at the bottom, and has a hole 
through the centre 3” in diameter. Two holes are drilled in the top 
80 as to screw the plug into the fuze. Its upper portion is recessed 
to hold the needle disc. 

The screw collar screws into the body over the screw plug, and has 
slots cnt in its upper edges for the Vt coa 

The needle disc is of copper, 032" thick, and has a central hole to 
receive the necdle. 

The needle is of steel, and of the shape shown in the section, having 
four points. It is sprung into tho disc. 

Tho cap fits over the top and has a milled edge. On each side a 
‘T-shaped slot is cut to fit over the brass pins in the body, and thus to 
‘secure the cap to the fuze, A squaro keyhole is cast in the upper 
surface, so as to take tho G.S. plug and fuze key. 

The bottom plug is screwed into the bottom. It has a central hole, 
and two key holes for screwing it in. It is secured and rendered 
damp-proof by cement and solder. 

The conical holes are filled with meal powder paste, and are covered 
.on the under side with a disc of fine white paper shellaced on. 

Three grains of cap composition are pressed by a 600 lbs, pressure 
into the recess provided for it. It is varnished, and covered with a 
disc of varnished paper, on tho top of which is a copper washer kept 
iu position by being spun over. 

A dise of red shalloon and one of white paper nre attached by 
‘shellac varnish to the bottom plug. 

The fuze, being prepared by simply taking the eap off. is quiescent 
‘in all its parts till direct impact takes place, or a graze nt such an 
angle that tho nose of the shell enters the ground. When either of 
these events occurs the needle is crushed down on to the detonating 
composition, which fires, and ignites the meal powder in the conical 
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holes and the fino grain powder. The flash therefrom blows down 
into the shell and fires the charge. 

The head of the needle being some distance below the head of the 
fuze, it cannot be touched or forced down on the detonating composi- 
tion when any ordinary rammer is used for loading. 

Mark I* is almost identical, being the Mark I fuze, which is 
obsolete, converted to Mark II pattern. The Mark III differs from 
it in being slightly longer, the screw thread continued to the`top to 
enablo the fuze to be screwed in flush with the top of the shell, and 
in tho fuzo being closed with a safety plug with left-handed screw in 


place of the cap. 


15 secs. Lime Fuze with Detonator. (Plate XX.) 


This fuze is made of beech. It is bored with a central composition 
hole and six powder channels. T'he powder channels communicate 
ono with another by means of a strand of quickmatch pressed into a 
groove on the base. Tho fuze composition is pressed into the central 
hole. The fuze is ignited on discharge by the setting back of tho 
hammer on to a detonating pellet. The hammer is retained by a sus- 
- pending wire 0:03 inch thick, and by a safety pin which is withdrawn 
before ramming home. ‘The fuze is marked spirally from 1 to 30, tho 
figures and dots being arranged in six columns corresponding to the 
powder channels. i 
Time of burning at rest, 14:6 to 16:6 seconds. 


Sensitive, Middle (Plate XXT). 


The fuze consists of the following parts سے‎ 

Body (a) with stem, lighting pellet (b), two retaining bolts 
(cc), two spiral springs (dd), needle (e), composition ring (f), 
dome (5), cap (A), two safety pins (ti), baso plug (X), and axial 
magazine filled with M.G.' powder (1). 

All the parts are made of gun metal. 

The composition ring is graduated on its periphery from 0 to 30, 
and reads to quarter units. An V is stamped on the ring to show tho 
safety point, and when this coincides with the A on the body, the fuze 
is set at safety. The cap which screws on to the top of the pillar is 
made hexagonal, to fit the “ Key, fuze, universal," 

Tho fuze is set, after being fixed in tho shell, by loosening the 
screw cap (5) on the top of the stem, by means of the “ Key, fuze, 
universal," and turning the dome and ring till the required gradua- 
tion on tho collar coincides with tho arrow head on the body, and 
then tightening the screw cap. The safety pins are withdrawn at the 
moment of loading. On discharge, the centrifugal action causes the 
remaining pellets to fly out, releasing the lighting pellet, which flies 
out by centrifugal force against the needle, firing the detonator, 
which ignites the powder in the pellet and axial magazine, this latter 
lighting the quickmatch in the composition ring. 

Weight, 1 Ib. 4 oz. 

Time of burning at rest, 14:6 to 15:8 seconds. 
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Preparing Fuzes. 
15 seconds, with Detonator. 


This fuze is prepared for any desired time of flight by boring 
through the side hole corresponding to the required time, into the 
composition. . 

When using the hook-borcr, place the fuze in the hook of the hook- 
borer in the proper position for boring the required hole; enter the 
bit into the side hole, screwing up until the bit has entered as far as 
the borer will allow, taking care to press the fuze with the fingers so 
as to ensure its bedding fairly in the hook. 

Unscrew, and when the bit is quite clear, remove the fuze from 
the hook. T'he length of the bit is so regulated that, when placcd in - 
the handle, it will enter sufficiently far into the composition when 
screwed down to the shoulder. If the bit should become unservice- 
able, the handle must be detached from the shank and the tightening- 
screw unscrewed, the squaro hole in the hook being made for that 
purpose. Care must bo taken when substituting another bit that it is 
properly placed in the handle, and that the tightening-screw firmly 
presses upon it, for if any space be left between the handle and the 
head of the bit, the end will not enter a suflicient depth into the com- 
position. ‘lhe borer should be occasionally examined and cleaned. 
The operation of preparing tho fuze and fixing it in the shell takes, 
on an average, about 15 seconds; with a little practice these opera- 
tions may be performed in a shorter time. 


Fixing F'uzes. 
Direct Action. 
This fuze requires no preparation — the removal of tho metal 
cap of Marks I* and II or plug of Mark IL. It is screwed firmly into 
the fuzc-hole by means of the “ Key, plug, G.S.,” or tho “ Key, fuze, 


universal.” The cap or plug must not be removed until after 
entering the shell into the muzzle of the gun. 


Petiman, G.S. 


This fuze requires no preparation; it is simply screwed firmly 
into the fuze-hole by means of tho “ Key, plug, G.S.,” or “ Key, fuze, 
universal.” 


15 seconds, with Detonator. 


This fuze should be screwed into the fuzo hole by hand; when 
it cannot be screwed any further it is properly secured. It must not 
be fixed by striking it with a mallet or any other instrument, neither 
must it be struck against — 

Tho safety pin must not be withdrawn until after entering the shell 
nto the muzzle. 


Sensitive, Middle. š 


This faze should be screwed into the fuze-hole by hand, as far 
as possible, and then tightened up by inserting one of tho points on 
the circular arm of the “ Key, fuze, universal,” in the small holo in the 
circumference of the body of the fuze. 


CHARGES. 
— — — — — — — 
Mark of Gun. Charge in Lbs. — 








or two 25-15. بر‎ 


Reduced ...... 33 | In one 939410. $ 


Full .......... 50 In one 50-lb. cartridge, 
Ito Y .. 


VIA, VI», VIc.. ፡፡ 50, 371, 25, 123 In 4, 3, 2, or 1 cartridges 
of 121 lbs. 





All the above are of P. powder. 

There is also a saluting charge of 20 Ibs. blank L.G. powder. 

The four charges given above for the high-angle fire guns are 
the only ones at present approved, but a fifth is under consideration 
intermediate between the 124 Ib. and the 25 10. charges. 

The 124 lb. cartridge is to bo used with high-angle fire guns 
only, on account of the inconvenience of loading the ordinary 9-inch 
guns with quarter charges. 

` All new cartridges are mede of silk cloth, hcoped with silk, 

braid. Some of the old serge cartridges may, however, still be 
met with; they are choked with worsted and hooped with blue 
worsted braid. They" will be used up as far as possible before 
the silk cloth, except when firing blank, in which case silk cloth cart- 
ridges are always to be used, 


ere 
ee. fe 


^ Directions for Making up Cartridges. 

Para o tx) Urt دم‎ ገር 

ነ Garé Val be take to sce that the empty cartridges are properly dry 
before ‘being filled; The proper charge will bo carefully weighed 
out and inserted in the cartridge by means of the “ Funnel, copper,. 
cartridge.” “Tlic cartridges will be choked by drawing together tho 
mouth of tho cartridge into several pleats with a magazine needle 
threaded with three strands of silk twist. After drawing together 
the mouth of the cartridge, the choke will be temporarily secured, 
the becket drawn tightly in on both sides, three turns will be taken 
round the plaits and becket, and the choke thus formed will be further 
secured by passing the needle five times throngh it, alternately above 
and below the turns, thereby stitching down the turns round the 
choke at four points equidistant from each other; the bocket should 
form a loop about 3} inches in length. 

The 25 Ib. and 12$ Ib. cartridges having no beckets attached 
require three strands of silk twist passed round the pleats three 
times, and the needle passed through the choke four times, making 
three securing stitches. 

The cartridges will be made up to their proper lengths and 
diameters by means of the hoops, which should be drawn tight, so as. 
to. make a firm cartridge. To do this :— 

Draw tho braid through the silk cloth until the knot of tho loop. 
comes home to the cartridge; tho singlo end boing passed through 
the loop from underneath, pass the single end to one side of:and 





1 
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under the loop, then draw tlie hoop tight and keep it so by placing 
the forelinger of the left hand firmly on the loop; bring tho running 
end between itself and tho loop, and draw tight the single bend thus 
formed, tukiny cure that the beud bites on the loop and not on the single 
end, otherwise the knot will slip. The maintenance of the proper form 
of the cartridge depends on the hooping being thns secured. 

Curtridges, after being choked and hooped, will have the ends of 
the choke cut off to a convenient length, which should in no case 
exceed half the diameter of tho cartridge; the superflaous ends of 
the hoops will also be ent off, They will be very carefully examined 
and ganged as to length and diameter previous to packing. The- 
dimensions are ns follows :— 


Length of 50-Ib. cartridge not to exceed 2:35 inches. 


وو 180 وو ,وو 83 39 
وو 11:75 ږو وو 0“ وو 

194 o,” 
›» ካማ ” » vo ” 
ہے‎ Blank ,, ï 825 يو‎ 
Diameter of all cartridges s: 85 ته‎ 


Marking Filled Cartridges. 


All eat vidges issued from store, when filled, will have the initial 
or monogram of the station at which they are filled stamped on the 
bottom end, and the nature and weight of powder which they con- 
tain marked on the side in black printers’ ink, the letters being: 
Linn long. About l oz. of ink will be suflicient for 100 cart- 
ridges. 

"l'ho cartridges filled by the Royal Artillery wil 
by having no initial letter. stamped on them. ቋ 
apply to cartridges filled by working parties 
the Ordnance Store Department, 






enished 


be disting‏ ا 


MOU 









The cartridges may be packed as follows :— 


60-lb, cartridges T T 1 in a 60-10. cylinder. 
33 # — ይ l1, 83 4 
ox .. 9 ” 50 m or- 
- و‎ ና ^ 1 ,, 95 8 
s v 90 S or 
124 és 8 , whole metal lined 
E: d: * T ense, if cylinders are not 
m available. : 


To close the cylinders, screw on the lid by hand from left to 
right, and tighten up by means of the bearer until the washer bears 
hard upon the top edges of tho cylinder. Apply a coat of gum 
shellac, dissolved in sutlicient methylated spirits to be of n workable 
consistency, to the junction of the body and lid; then fasten round 
the junction a tape band 23 inches wide, well coated with shellac 
cement. ከ6 tape should overlap about 4 inches, and bo placed so. 
that tho edges may be protected as much 88 possible by being in 
the hollows of the corrugations ; work the tape (except the end which. 
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is turned under, forming a loop 1 inch in length) well into the cor- 
rugations with the hand, and, when well set, give the band a coating 
of ihin shellac cement. 

In order to open the cylinder tear off the tape band, and pass the 
cylinder bearer through the handles, and then give a smart wrench in 
the required direction. 

Labels bearing the above directions are pasted on the lids of each 
cylinder. ۱ 

Where storage accommodation permits, cartridge cylinders will be 
stacked vertically in columnar form (i.e., ono immediately above the 
other), cach column not to exceed three 50-lb. ov 33-lb. cylinders, 
or four 25-15. cylinders. 

Where the chambers ave sufficiently lofty to admit of more than 
one stack, the second stack will be placed on skidding supported by 
frames. 

Care should be taken that the cylinders do not touch the walls 
when stacked. Thin battens of wood will be placed under the 
bottom cylinders when the floor is of stone or concrete. 

Where cylinders cannot be stored vertically, they will be piled on 
their sides, and the number of tiers in cach stack will be limited to 


five. 


Drill Cartridges. . 


Drill cartridges aro a special manufacture and issued complete. 
They are of wood covered with raw hide. 


TUBES. 


Tube, Friction, Copper, Long, Mark II. 
* ۳ 0 Solid-Drawn, Mark 11. 
» Electric, No. 10, Mark IV. 
Vent-scaling, Electrie, P, Mark V. 


n 


Mark I to V guns are fired by friction tubes, either “ Long” or 
* Solid-drawn,” except when they are in connection with a Position 
Finder, when No. 10 Electric tubes are used. The vent-sealing 
electric P tubes ave for guns on High Angle mountings, which are 
fitted with a special steel vent for vent-sealing tubes, and having no 
percussion lock, cannot be fired except by clectricity. 


The Tube, friction, copper, long, Mark TI, consists of a copper 
tube, 5 inches long and 0'2 inch in diameter, lacquered inside, driven 
with mealed powder, and pierced with a central hole. The top is 
closed with shellac putty and varnished paper, and the bottom ከኛ a 
dise of varnished paper. A hole is bored through one side of the 
tube, having its centre about 0۰25 inch below the top, and over this 
hole is secured a copper nib-piece, containing a roughened copper 
friction bar. This is smeared with a detonating composition of 
chlorate of potash, sulphur, and sulphide of antimony, and the nib- 
piece is pinched down upon the friction bar, the projecting part of 
which has a vertical eye, into which the hook of the lanyard fits. On 
pulling the lanyard the friction bar is drawn out, igniting the com- 
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position, and firing tho tube ; the central hole gives a passago for the 
flash, and causes instantaneous action, The gas from the exploded 
cartridge drives the tube out of the vent. 

They are packed 25 in a tin cylinder. 

The Lube, friction, copper, solid drawn, Mark II (Plate XVII) is 
made of solid drawn copper, and has a solid head; itis filled with 
pistol powder, and the bottom is closed by a brass ball over which 
is a cork plug, secured by shellac. The length is 2:1 inches. The 
. arrangement of the friction bar is similar to that of the long 
copper friction tube described above, except that the nib-picce is 
solid drawn and projects right through the tube, and has a small 
hole bored in it to allow the flash from the friction composition to 
reach the powder in the tube. 

Mark I tube had not the brass ball, and the nib-pieco was similar 
to that of the long tube. 

They are packed 25 in a tin cylinder. 

Tube, electric, No. 10, Mark IIL—'lhis tube is made up from 
three quills cemented together. The two lower ones are filled 
with mealed powder, as in copper tubes; tho upper quill contains 
an obonito plug about 1 inch long, in which two longitudinal 
grooves are cut to take the bare ends of tho terminals of the 
leads. The ends of the wires are joined by the naval bridge, 
which is surrounded by the priming composition of guncotton 
dust and mealed powder, packed closely into the cavity between 
the ebonito plug and the mealed powder in the lower tube. On 
the top of the powder in the lower tube is a small wad of guncotton 
to prevent the priming falling away into the central hole of the tube 
and leaving the bridge bare. 

To prevent the tube being inserted too far into the vent a frapping 
of thread is made on the wires about 1 inch from tho top quill. 

The upper end of cach wire terminates in a spiral ‘6 inch — 
for joiniug to the leads from the battery. The spirals are coated with 
tin and covered with oiled silk, secured by shellac varnish. The tube 
is varnished with shellac. 

Mark IV differs from the above in having its wires and poles coated 
with tin, and in having its bridge attached with that metal instead of 
‘solder. 

They are packed 25 in a tin cylinder. ` 

The Lube, vent-sealing, electric, P, Mark V (Plate XXII) is made of 
brass, bored ouf to receive tho arrangement for firing by electricity, 
and coned at the tcp of the tube to receive two conical plugs, which 
are insulated from the body and from cach other by ebonite. Into 
each plug is fastened a copper pole. The poles are connected by a 
platinum wire bridge surrounded with priming composition. Thelower 
part of the tub» contains pistol powder, and is closed at the bottom by 
thin discs of paper and by a brass ball embedded in sulphur. 

The top of the tube is flat. The terminals come out of the centre 
of the top, then separate, and are led in opposite directions to the 
edge. They follow the edge in a groove till they again meet, when 
thoy are twisted together for a length of 22 inches. They are 
insulated by being covered with oiled silk, but as this has been found 
to ከዐ liable to cause the spirals to stick together, they will in future 
be covered with layers of varnished sarcenet. 

Mark IV differed in the internal arrangements for sealing the gas 
«scape. 

They are packed 5 in a tin box. 
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DRILL FOR 9-INCH R.M.L. GUNS IN CASEMATE OR OPEN 
BATTERIES. 

A gun dotachment consists of a Gun Captain (No. 1), a Gun 

Layer, and seven other gun numbers, with or without “extra gun” 


numbers. 
It falls in two deep, the Gun Captain being on the left of the 


front rank, and the Gun Layer covering him, 


To Tell 7 





Group Oficer.t Gan Captain. 
© e ae Group Tell Of.” “.,,.. Tell Of.” 


At * Tell of” the Gun Captain takes a pace to his front, turns 
to his right, and gives the word “Tell off." 


The Gun Layer docs not number, 
The right hand man of the rear rank numbers 2, the right hand 


man of tho front rank 3, the second man from the right of tho rear 
rank 4, his front rank man 5, and so on. 

After tho detachment is told off, the Gun Captain falls in again 
on the left of the front rank. s 

Tho detachment is then moved into tho work, and halted in line 
facing the front, and to tho rear of the slide or mouutiug. 

If more than one gun of a group is being manned, cach Gun 
Captain marches his detachment to his gun as above, or to such 
other convenient position undor cover as the Group Oflicer may 


direct. 


| General Duties. 


“The Gun Captain" t—(No. 1) commands, and is responsible to 
the Group Officer for the regular and efficient. service of the gun in 


all respects. 
He will satisfy himself that the Gun Layer knows the target 


ordered. 
When his gun is fought by Position Finder (P.F.), he will insert 


tho firing plug after the gun is laid. 

Reads and gives Q.E. to elevating numbers when the latter cannot 
read the means themselves. 

When timo fuzes are employed he bores them. 

Gun Layer.—His special duty is the laying of tho gun. 

When direction is given by tho traversing are, he reads the training 


and directs (by signal) the traversing numbers. 


* This should be dono as far as possible on private parade, before marching oft 


from parade, camp or quarters. 
+ In exceptional cases the Gun Captain may also have to perform the duties of 


Group Officer. 
ቷ It is recommended that, when feasible, this N.C. officor should have perma- 
nent charge of tlie gun, and be responsible for its condition and cleanliness, and all 


the stores, &c., connected with it, and also for the casemate or emplacement in 
which it is mounted. 
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110 always attends to the vent, aud makes ready. 

No. 2.—Searches, inserts automatic gas checks when used, 
hooks and unhooks hoisting tackle, steadies and gnides projectile, 
removes selvagee, rams home, replaces rammer, closes mantlet, 
traverses and sponges, 

No. 3.—Attends to port bar, when used, and upper block of 
hoisting tackle, scarches, loads, shifts hoisting tackle, steadies and 
guides projectile, uneaps fuze or removes safety pin, rams home, 
closes mantlet, traverses and sponges. 

No. 4.—Supplies sidearms and automatic gas checks, when used, 
rams home, runs up, elevates, fires, and opens mantlet. 

No. 5.—Attends to snatch block and lower block of hoisting 
tackle, raises projectiles, rams home, supplies wedge wads, runs up, 
elevates and opens mantlet. 

No. 6.—Attends £o cartridge lift, or outside the cartridge expense 
store, and supplies cartridges to 3, removing empty cylinder. 

No. 7.—Attends to shell lift, or outside the shell expenso store, 
fixes fuzes,* brings up and raises projectile, and remaves empty 
barrow. 

No. 8.—Assists 7 at shell lift, or ontside tho shell expense store, 
brings up and raises projectile. 


To Prepare for Action and Examine Gun. 








Group Officer. Gun Captain, 
“ Prepare for action aud. * Prepare for action.” 
3011/116 Gur.” “ Heamine Gun.” 


At “ Prepare for Action” the following stores are brought up, 
the higher numbers assisting at the heavier guns. 

Gun Layer.—Sights, tubes, tube box, lanyard, pricker and vent 
server, and at drill a drill tube. 

2,—Side arms. 

3.—Hoisting tackle and traversing handles, 

4.—Ivon pointed lever, elevating wheel, raminor rope, and assists 
2 with side arms. 

pointed lever, clevating wheel, wedgewads, and rammer‏ ہے5 
rope.‏ 
E filled atid brush, and two wooden cartridgo cylinder‏ 
bearers if required. For drill a zine cylinder, with drill cartridge.‏ 

7 assisted by 8.—Transporting barrow and brush, two selvagces, 
fuzes, fuze and shell implements, automatic gas-chceks as ordered, 
in boxes, with tho lids unserewed, running back tackle, and picce of 
chalk, For drill, a drill shell. ۱ 

Gun Layer receives the tubes from the shell store. THe straps 
the tube box round his waist on right side, and Jays the lanyard 
over the cascable, placing the loop over aud the hook throngh the 
lanyard guide, and sees that tho pointer for training are is let 
down. With P.F. ho attaches the electrical lanyard, coils it up, 
and places it in, or near, the firing plug box. 

He places the pricker in the loop on the side of carriage, fixes 
sights, and places the loop of the vent server over one of the hind 
sights. 

* Time fuzes he will receive from the Gun Cuptain ready bored. 
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9 places the sponge and rammer in the brackots on the right 
of the slide, and the wadhook and shell extractor in a convenient 
position in rear of the group. m 

3 puts on traversing handles, secures the hoisting tackle to the 
loading bar, overhauling it until the lower block is at a convenient 
height for hooking on to the selvagee ዐኳ the projectile; hooks the 
lower block to Joop oa tho left mantlet; removes the tampeon, 
placing it on the right of 5’s position when under cover, aud ships 
the port bar. 1 E 

4 places the iron pointed lever in its supports, puts on elevating 


wheel, coils down rammer rope between the racers, and assists 2 


svith side arms. 

5 places the iron pointed lever in its supports, puts on clevating 
wheel, coils down rammer rope between the racers, and places the 
svedgewads on the right of his position when under cover. 

6 supplies sponge tank with water,* places the sponge bucket 
and brush on the left of 4’s position when under cover, loosens lids 
or removes bands from cover of cylinders as required, if not already 
done. At drill he places the zine cylinder with dummy cartridge at 
tho head of the cartridge lift or outside cartridge expense store. 

7 aud 8 place the transporting barrow, brush, and selvagee (also 
drill shell) at the head of the shell lift, depót, or expense store. 
Place the fuzes, fuze and shell implements, and piece of chalk ina ' 
convenient position for the Gun Captain, and the automatic gas- 
checks on the left of 4's position under cover. They overhaul the 
running back tackle, and place if in a convenient position in rear of 
the slide. i 

The stores having been brought up and found correct, the Gun 
Captain will give “ Kwamine Gun” and see— 

Le the fuzes, fuze implements, and chalk are ready to his 
hand. 

That the gun itself is properly examined by the numbers whose 
duty it is to do sv. 

That the clip plates are attached to the carriage. 

That the compressor is in adjustment or the hydraulic buffer pro- 
perly filled, and piston rod connected up. He should sec that the 
washer of the filling hole plug is in good order. After the gun is run 
up for tho first time after loading, he should admit tho nir to tho 
buffer by unscrewing tho filling plug, and then screw it up tightly. 

That a piece of paper is placed in the gas eseape hole. 

That the racers are clean, and that the top of the side pieces of 
the slide are free from grease and moisture. 

He receives reports from the numbers responsible of any irregu- 
larity or deficiency in connection with the different parts of the gun, 
carriage, slide, and stores. 

When firing by Position Finder, he sees that the firing plug is 
ready for use. 

Gun Layer drifts the vent, replaces the pricker, examines the 
vent server and places it in the vent, examines the sights, secs that 
the fore sights fit properly and that the deflection leaves of the hind 
sights work easily. 

2 sees that the traversing gear is oiled and in working order, 
supplies himself with the wadhook, and assisted by 3 searches the 
gun, taking care that the pricker is not in the vent at the time, and 


' # The surface of the water should not be less than 1 inch from the sponge. 
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replaces wilhook. If tho bore is not clean he supplies himself with 
the sponge, and assisted by 3, sponges, afterwards replacing sponge. 

3 examines the bore to sec that it is clear aud that the grooves are 
free from grit, and assists 2 to search the gun, and sponge if 
necessary. ; 

4 sees that the clevating gear is oiled and in working order, 

After each numbor has completed his work as above, he goes 
under cover.* 


To Load. 





Group Officer. Gun Captain. 
“.... Group.” € o Gun" 
“ጐፋ... Load." “ተ... Load." 


Gun Layer.—Adjusts his tangent sight approximately to the 
range shown on the indicator dial, or other means of passing ranges, 
or as ordered by the Group Officer, as tho case may be, and to 
à fe polion given.by Group Olficer. Ho then hooks a tube to the 
anyard. 

When P.F. is used, ho does not touch the tangent sights, but con- 
nects up an clectric tabe. 

3 moves into position, withdraws the cartridge from the cylinder 
with his left hand, aud places it in the bore, choke to his left, assisted 
by 2. 

i 6 supplies a cartridge to 3 (bringing up the cylinder on his left 
shoulder, lid to the rear), and stands at his right rear. 

2 receives an automatic gas check from 4, and places it in the 
bore (at drill going through the motion only), with the painted side 
towards the cartridge. 

7۲ and 8 bring up the projectile on its barrow. 5 casts loose 
the lower block of the hoisting tackle and hands it to 2. 

3 shifts the upper block till it is over the muzzle, 2 hooks the 
lower block into the selvagee round the projectile; 3 then gives the 
signal to “ Joist away,” by raising his right arm straight above his 
head. 2 and 3 steady ond guide the projectile, 2 attending to the 
lower block, 3 to the upper block of the tackle; 3 shifts the empty 
barrow clear of the raising numbers, 7 removing it altogether after 
the projectile is in the bore. 

The projectile is raised by Nos. 5, 7, and 8. 

When tho projectile is high enough, 3 again raises his arm above 
his head, and with 2, forces the projectile into the bore. 3 ngain 
raises his arm and waves his hand across. The hoisting numbers 
then ease off. 2 casts loose the selvageo and throws it on to tho barrow 
and receives the rammor from 4; 3 uncaps or removes the safety pin 
from the fnze; 5 pulls tho hoisting tackle ont of the way and hooks 
the lower block back. 4 then مت‎ ihe rammer with the right 
rammer rope attached, 3 hooks tho left rammer rope, which he 
receives from 5, and with 2 steadies tho rammer stave. Tho ropes 
nro manned by 4 and 5. 


* For position of numbers under cover, ጾርር pages 50, 53. 

ቀ“ Palliser,” * Common," “ Caso," or as the caso may be, the Group Officer 
giring the nature and length of fuzo if required. 1 

t 7 would fix the fuzcs, when used, before bringing up the shell, receiving time 
fuses ready bored from the Gun Captain, 
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9 and 3 raise their arms, and the projectile is rammed home. 
When “ home,” 2 and 3 again raise their arms, detach tho rammer 
ropes, and hand them to 4 and 5; they then spring the rammer; * 
3 inserts a wedge wad, which ho receives from 5, and 2 and 3 press 
steadily home, jamming it under the head of the projectile with two 
smart taps (at drill, going through the motion only) ; the rammer is 
then sprung and replaced by 2, 3 uuships the port bar, and the 
rammer ropes are coiled or placed clear of the working of the gun by 
4 and 5. 

The Gun Captain now gives the signal to “ Run Up," by raising 
Doth arms vertically above his head. 

At this signal 4 and 5 put their iron pointed levers iu the sockets 
and bear down; should the gun run up too rapidly, they raise their 
levers and check it. 

When the gun is run up, the Gun Captain signals “ Halt,” by 
holding up his right hand, 4 and 5 raise their levers till the sockets 
touch the stop plates, and replace them; 2 and 3 close the mantlets. 


Making Ready, Elevating, and Traversing. 


As soon as the gun has been run up, the Gun Layer jumps on the 
slide and places the tube in tho vent, except in Case 1,ተ allowing the 
ioggle to hang over the right sido of the carriage. He then proceeds 
to lay his gun. 

When D.F.is used, he puts in the clectric tubo, and takes caro 
that the lanyard is clear of the slide, so as not to be cut by the gun 
carriage on recoil. Ho then goes to the rear of the slide to read the 
training are by pointer. 

2 and 3 man the traversing handles, 4 and 5 the elevating 
wheels. 

The remaining numbers go under cover. 

Tho Gun Layer gives directions to the clevating numbers in ቤ 
low tono when tangent scales aro. used, but when quadrant elevation 
is used and the elevating numbers cannot read it, the Gun Captain 


signals to them as follows :— 
“ Dlevate.’—He holds np cither hand, fingers pointing upwards. 
"** Depress."—He turns his hand, so that tho fingers point down- 


wards. 

* Halt.”—-He slaps his thigh. š 

Fer direction the Gun Layer gives the following signals f to the 
traversing numbers :— a 

“Trail Right or Left.’—He motions with his hands, his fingers 
pointing to the required direction, so as to be best seen by the 


traversing numbers. 
“ ITalt."—]Ie slaps his thigh. 


* Should tho projectile be “not home,” 2 and 3 raise their arms and wave their 
hands twice across; the projectile is then forced home. A brass screw on the 
ramincr stave shows when the full charge and common shell aro “home.” Ifa 
different charge or projectile of a different length is being used, the rammer must 
be inarked accordingly. 

T In Gase I the tube is not to bo inserted until the gun is finally laid. 

X In some cases the traversing numbers may bo unablo to se the signals, in 
avhich case the Gun Layer will direct them by word of command. 
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Laying and Firing. 
Cass I. 
T.— When elevation and direction are given by Tangent Scale. 


The Gun Layer lays the gun with the deflection ordered and the 
elevation as shown on indicator dials or other means provided for 
passing ranges, or as ordered by the Group Officer, altering it 
now aud then as the dial or other means alter, or as ordered by the 
f Hoop Oficer, as the case may be,* until the final range is given as 

ollows ፦፦ 


Final Range. 





Group Oficer. | Gun Captain. 
“,,., Group.” M. oo Gatti, 
or وک‎ Gun, .... yards, Lay.” 
E 2 
٠٠۰٠۰ guards, [,ሏነ.”ተ 


At the order “ Lay," all the Gun Layers, ov only that of the gan 
named, በጸ the case may be, adjust the tangent sight to the exact 
elevation named. 

Tf only one or more guns are named, the Gun Layers of the others 
will continue as before, as well as their clevating and traversing 
numbers, 

Nore.—If a gun or guns of a group are to be fired. as soon as 
possible after being loaded, the Group Officer should give the “ final 
range " immediately the gun or guns are run up. 

Whon firing at a stationary target, the Gun Layer, as soon ns he 
has received the final rango and laid his gun, jumps down and goes 
under cover, the clevating and traversing numbers doing tlie same, 
until the Group Officer gives the order. 


“.... Group,” or .. .. Gun, Commence Firing,” 


Commence Firing. 


Group Officer. Gun Captain. 











“.... Group,” (On seeing Gun Layer jump off 


or the slide) 
“.... Gun, چم“‎ Gun, 
Commence Firing.” Fire.” 


At tho order, “Commence Firing,” tho Gun Layers of the group 
or of the gun or guns named, as the case may be, will rapidly make 


* Generally tho ranges would be enlled out by the Group Officer, taken from 
the dials, &c., and repeated by the Gun Captain. 

ተ If from any cause the gun is not fired at this range, the Group Officer gives 
the order “ Fresh Lay,” and names a new range, thus, “Fresh Lay, ٠٠ yde, Lay.” 
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any final correction of tho laying that may be necessary, place tho. 
tube in the vent, and jump off the slide. As soon as the Gun Layer 
jumps down, 5 goes under cover, 4 seizes the lanyard, and on the. 
order, * Fire,” from the Gun Captain, fires, afterwards throwing tho. 
lanyard over the cascable. 

2 and 3 remain on the traversing handles until the gun is fired, 


Case II. 


II.— When using sighting steps, straight edge sights," and quadrant 
elevation. 

The Gun Layer stands on the sighting steps, and keeps his gun: 
trained on the target, laying only for direction. 

4 and 5 elevate or depress to the elevation ordered by signal from 
the Gun Captain reading the quadrant elevation, unless means are. 
provided which they can read themselves, when they will take it 
from such means, the number on the side on which the quadrant 


elevation enn best be read giving the same. 
The “elevation ordered " will be that shown on the indicator, or- 


other means of exhibiting ranges, or as ordered by the Group Officer. 
as the ease may be.t 


Final Range. 








Group Officer. | -. Gun Captain. 
“,,.. Group,” 4e eive CAEN 
or . ^s Yards, Lay.” 
pee Gin, 
(S. Yards, kr tp | 


At the order * Lay,” the Gun Captain carefully gives the final 


elevation ordered. 
5 then goes under cover, 4 seizes the lanyard and stretches it 


taut. 


Commence Firing. 





Group Officer. Gun Captain. 
“,... Group,” (On getting signal from Gun 
or Layer) 
€ .... Gun, ናዩ ከወ QUA, 
Commence Firing." Fire.” 


At the order, * Commence Firing,’ the Gun Layer will rapidly 
make any final correction, and hold up his right hand over his head 
when on the target. He remains when possible on the sighting steps. . 
4 fires the gun on the order “ Fire,” from the Gun Captain, and 
throws back the lanyard over the cascable. 2 and 3 remain on tho- 
traversing handles until the gun is fired. 

* During the loading, the Gun Layer will bave set tho tangent scalo at the- 
approximate range, or as ordered ; it may be necessary, however, for him to further 
altor it, in order that the target may be in the field of the straight edge. Also, sce- 


5. r 
P ተ See note * on p. 47. t See noto ተ on p. 47. 
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Jase ILI. 


ITL. — With quadrant elevation and training are. 

4 aud 5 elevate or depress as in Case II, except that when P.F. is 
used they give the clevation, as called by the dial number, directed 
if — the To Captain. : ' 

The Gun Layer reads the training by pointer, as given ከ 
Officer or otherwise (or with P.F. by tho dial ERD and ha 
the traversing numbers as required. i ኛ 


Final Range. 


On the caation from the Group Officer or “ dial number," “Range... 
Yards ... Training ... Degrees, Lay,"* 4 and 5 give the exact elevation 
called ont, directed, if necessary, by the Gun Captain, and go under 
cover, unless when firing is not with P.F., when 4 seizes the lanyard 
and stretches it taut. 

Tho Gun Layer, with the help of 2 and 3, gives the exact training, 
and goes under cover; 2 and 3 remaining on the handles, except 
when the firing is by P.F. 


Commence Firing. 


The Gun Captain satisfies himself that the gun is laid on the 
proper target. 

If P.F. is not used, the words of command will be as in Caso IT, 
and ፋ will fire on the Gun Captain giving the word. 

When firing by P.I., the Gun Captain puts in tho firing plug and 
runs to tho rear of the slide, where he can best be scen by the Group 
Officer, holding up his hand in lino with his shoulder; in casemated 
works he must however often inform the Group Officer, if he cannot 
be seen by him, by word of mouth, signal or otherwise, as most 
convenicnt.t 

When tho Group Officer gives to the dial number the word or 
signal to “ Commence Firing,” he goes under cover. 


Sponging Out. 
In all the above Cases. 


As soon as the gun is fired, the Gun Captain removes tho firing 
plug if P.F. 18 used, the Gun Layer in all cases drifts the vent, re- 
adjusts the lanyard, and replaces the pricker and vont server; or 
with P.F., coils up the lanyard nnd puts it in the firing plug box, or 
other convenient place; 4 and 5 attend to mantlets, assisted by 
higher numbers when necessary, 3 ships the port bar, 4 supplies the 
, Sponge, and 2 and 3 sponge out the gun; 4 replaces the sponge, 

5 overhauls the hoisting tackle. 


* Sce noto ተ on p. 47. 
ተ Should a fresh prediction be necessary, or the signal or order, '* Stand Fast," 


be given before tho pee Officer orders, '' Commence Firing,” the Gun Captain 
will immediately remove the firing plug, and the service of the gun will continue aa 
beforo. 1 Š 


(1689) | D 
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To Run Back and Unload at Drill. 


As soon as the gun has been fired, the Gun Layer having drifted 
the vent and replaced the pricker, vent server, and lanyard, the Gun 
Captain gives the signal to run back by holding up both hands over 
this head. 

He then disconnects the traversing gear by shifting and keying 
up the handle, 6 and 7 fix the running back tackle, take two turns 
round the bollard, and hold on to the fall. 4 and 5 then apply their 
levers and bear down, 2 and 3 attending to the pawls. 

The traversing handles are manned by 2, 3, 4 and 5. 

The Gun Captain raises his right arm, and the numbers heave 
round, the Gun Layer following up the right front roller with a 
wedge wad. As soon as the gun is back, he again raises his right 
arm. 
4 and 5 then apply their lovers and bear down, 6 and 7 remove the 


tackle: the Gun Captain shifts the gear to traversing. 
2 and 3 remain on the traversing handles until the carriage is 


- 


lowered. 
The gun is unloaded by the same numbers as loaded it, 3 shipping 


the port bar, 4 supplying extractor and searcher. 
Ás soon as tho gun is unloaded, 4 supplies tho spongo, 2 and 3 
sponge ont, and 5 overhauls the hoisting tackle. 


.. . To Cease Firing and Replace Stores. 








Ë . + Group Officer: Gun Captain. 
9 07% 28 es, ያ | 
په‎ : p3 “.. یس‎ 2* Group," Soy Qui 
`# Cease Firing and replace * Cease Firing and replace 
ورو وون‎ Stores." 


The Gun Captain sees that tho gun is depressed to an angle of 
about 4 degrees. ‘the stores are returned by the numbers 0 


bronght them up. 
After replacing stores, the detachment falls in two deep in rear of 


tho gun as at first. 


To take Post under Cover and Form Detachment Rear. 


These. movements aro required at times; they will be as follows :— 


To take Post under Cover. 
Group Oficer. Gun Captain. 








‹‹ Take Post under Cover.” * Double March." 


Each man doubles at once to his position as follows.* They 
should all, if possible, bo sitting or lying down. xs 


* But they may be locally arranged for. otherwise so long as the men kn 
exactly where to go to, and are near enough to spring rapidly d their work, * 
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- Gun Captain.—W here he can best retain his position for superin- 

tending the working of the gun. 

Gun Layer.—In rear of the slide when possible. 

Nos. 2 and 4.—On the right of tho gun, 

Nos. 3 and 5.—On the left of the gun. 

2 and 3 being next tho muzzlo, and 4 and 5 outside them. 

No. 6.—At the head of the cartridge lift, or outside cartridge 
expense store. 

Nos. 7 and 8.—At the head of tho shell lift, or outside shell 
expense store. 


To Form Detachment Rear. 


Group 7 Gun Captain. 





“ Detachment Rear.” I “ Double March.” 


Tho Gun Captain doubles out and places himself nt tho rear of the 
platform, faeing to the front; on tho word, “ Double March," the 
numbers double to their places in “ Detachment Rear,” halting and 
fronting as they come up. 
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DRILL FOR 0-5. RALL. GUNS IN BARBETTE BATTERIES. 


(1.) Ox DWARF SLIDES. 


The guns are fitted with muzzle derricks. 
The service js the samo as for guns mounted in casemates, with 


tho following exceptions :—- 


General Duties. 


4 assists with muzzle dervick, 5 attends to muzzle derrick. (The 
detail at page 43, relative to mantlets and port bar, and shifting 
hoisting tackle by No. 9 is omitted.) 


To Prepare for Action, and Examine Gun. 


Rammer ropes are not supplied, 3 brings up spun yarn and 
mouses the hook of tho upper block of tho hoisting tackle, and 
overhauls the tackle, placing the lower block on the muzzle of the 


gun. 


To Load. 


4and 5 raise the derrick. In ramming home, 4 and 5 man the 
rammer stavo with 2 and 3. After tho projectile is rammed home, 
4 and 5 throw back the derrick, 5 makes up the fall, and lays it on 
top of the gun. ۱ 

After the gun has been fired, 5 overhauls the hoisting tackle 
(except at drill). 

If the guns are not fitted for ‘muzzle derricks, the projectile is 
carried to the gun in a shell bearer by 7 and 8, 2 and 3 assisting in 
raising it to the muzzle. 


(2.) On Marx I 7-rr. PAnAPET SLIDES, WITH 
SuNKEN WAYS. 


The slides are fitted with fixed loading derricks and stages (one 
derrick to be kept in store). The running end of the fall of tho 
hoisting tackle is led through a snatch block, which is hooked to tho 
foot of the derrick. 

Two guides for rammer ropes are attached to the carriage; snatch 
blocks are therefore not required. . 

The service is the same as above, except in loading, when ፦፦ 

4 and 5 attend to the loading derrick, 5 fixes the catch to secure 
derrick to pillar for loading, 8 hooks lower block of hoisting tacklo 
(after the projectile is rammed home, 4 and 5 lower the derrick). 

4 and 5 pass the rammor ropes through the guides on carriage. 
The projectilo is brought up, as with guns in casemates, on right 
or left of loading stage, depending on which sido the derrick is used. 

In laying, the Gun Layer directs tho traversing numbers by word 
of command, instead of by signals. 





DRILL FOR 0-5. R.M.L, GUNS ON MARK II CARRIAGES 
AND MARK III OR IV 7-rr. PARAPET SLIDES WIT 
SUNKEN WAYS. f 
This mounting 1s constructed to fire at angles of elevation t 

20°, and consists of the following additions 6 that of tlic ٣ 8 

mounting :— 


(a.) Loading stage. 

(b.) Two loading derricks. 

(c.) "Three thrust blocks. 

(d.) Two hydraulic buffers. ç 


On the left side of this particular carriage has beon fitted a 
Watkin multiplier for giving the elevation. [1 is graduated up to 
10,000 yards. 

(a.) Is attached to the slido for nnmbers 2 and 3 to stand on 
during loading. 

(b.) Are attached to tho front of tho slide; one being on cach 
sido of tho muzzle of the gun, and capable of being rotated. 

(c.) Two of these are attached to the undersurface of the slide 
opposite the pivot, and when supporting it they are bearing on the 
pivot plate of the emplacement. 

The other block is at the front of the slide, and when supporting 
it bears on the racer. 

To enable these blocks to be put in bearing, each is fitted with a 
capstan head, into which the iron pointed levers can be applied. 

(d.) These are inside the slide and aro fitted with valves to regu- 
late the recoil. The scale by which these aro regulated is fitted to 
the front of the carriage. 

The traversing gear is worked at the rear of the slide. 

The service of the gun is the samo as for those mounted in caso- 
mates with the following exceptions :— 


To Prepare for Action and Examine Gun. 


No. 3 secures the hoisting tackle to the loading derrick (mousing 
the hook of the upper block with a piece of spun yarn), overhauls it, 
till the lower block is convenient to hook to the selvazeo round 
the projectile, then hooks it to the front eycbolt of tho slide, 
making tho fall fast to one of the cleats on the derrick, and places 
the remainder of the fall on the stage coiled down, ۱ 

The rammer ropes are coiled down clear of the pivot plate inside 
the racer. i 

No. 4 takes his iron pointed lover and applics it in the capstan 
head of tho front thrust block and assisted by 5 screws this block 
down into bearing on the racer, They then adjust the thrust blocks 
on their own sides in bearing on to the pivot plate. The front thrust 
block is then raised (to ndmit of traversing) just clear of the racer. 

The side blocks being once properly ndjusted should not require 
nny further adjustment. 

No. 7, also ቤ McMahon spanrer. 
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General Duties. 


Gun Captain.—Attends to the indicator of the hydraulic buffers, 

adjusting it according to the mean elevation likely to be given to the: 
un.* 

i He is also responsible that the slide is resting on the thrust 
blocks before the gun is fired when the elevation exceeds 5,000 yards, 
and, after it is fired, that they are raised immediately. 

No. 5 attends to the loading derrick, and to lower block of 
hoisting tackle. 

Nos. 4 and 5 attend to the capstan heads of thrust blocks. 


To Load. 


After the cartridge has been placed in the bore, Nos. 2 and 8 ram 
it home, 2 handing the rammer back to 4, who attaches the rammer 
ropes, &e. 

While 2 and 3 are ramming home the cartridge, 5 hooks the 
hoisting tackle to the selvagee. After the projectile has been rammed 
home, 5 overhauls the tackle as before. 

. Tho derrick is swung round by Nos. 2 and 8 when the projectile 
is “high enough.” 


Run Up. 


. After the gun has been “run up,” the Gun Captain will adjust tho 
‘ndicator as follows :— 
Up to 6,000 yards at 2, 
7,500 ፡ 


›› £,9 ” 5» 


Above ہو‎ 3: 8. 


Final Range. 


Case ITI only used. 


After the final elevation has been given to the gun, 4 and 5 mount 
on the loading stage, 4 taking his iron-pointed lever with him, and 
applies it in the capstan head of the front thrust block; he then 
looks towards the Gun Layer, who will signal to him, when the final 
training has been given, by holding his right hand above his head ; 
4 and 5 will then screw the block down on to tho racer and go under 
cover. Should the side blocks not be in bearing they will also screw 
them down before going under cover. 

After the gun bas been fired they will immediately raise the front 
block. Nos. 2 and 3 will depress tho gun into.a position for loading. 


? The greater the elevation the greater should be the opening of the valve. 


Ct 
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DRILL FOR 915. R.M.L. GUN ON 277 4 
MARK IL CARRIAGE, 


The detachment consists of a Gun Captain (No. 1), a Gun Layer 
and seven other gun numbers, , yet, 
The detail for telling off tho detachment and forming up is thc 
samo ns given for guns on traversing slides, and the drill is similar 
with the following exceptions :— , 


General Duties. 


3 attends to hoisting chain, تا‎ 49106 
5 traverses and attends to brako in running up, to their 
7 and 8 man hoisting chains, other duties. 


To Prepare for Action and Examine Gun. 


No iron-shod levers are required. 

The sponge and rammer are laid down on tho right of the gun 
close to the parapet, heads towards the parapet; the shell extractor 
and searcher outside the pit. 

4 supplics 2 with the scarcher and replaces it, and attends to 
elevating wliecl, aud depresses after the gun has been searched until 
the muzzle rests on the elevator. 

2 places the sponge and rammer in the tray beneath the sides of 
the slide. | 

8 brings up handle of hoisting winch and places it on the spindle 
outside the lett side of the slide. 


To Load. 


The Gun Captain gets the gun into a convenient position, t.e., the 
upper edge of the counterweight nearly horizontal; 4 depresses the 
gun if necessary. 2 and 3 open the flaps of the loading stage 
between the sides of the slide. 7 and 8 bring up the projectile on 
its barrow, with selvagee on, nnd run it on to tray beneath muzzle of 
gun; 2 hooks hoisting tackle to selvagee round projectile; 3 then 
gives signal to “ Hoist away” by raising his right hand vertically 
above his head. 2 and 3 steady and guide the projectile which is. 
raised by 5 and 7 manning the winch handle. When the projectile 
is clear of tho barrow, 3 moves the latter clear. When the projectile - 
is “ High enough,” 3 again raises his arm above his head, and with 2 ; 
forces tho projectile into the bore. 4 again raises his arm and waves . 
his hand across; the numbers on the winch handle then caso off, 3: 
casts loose the selvagee and throws it on the barrow. 7 removes the 
empty barrow. :2 and 3 close the flaps of the loading stage. 4 and 5. 
assist to ram home if necessary. I 


To Run Up. 


2 and 3 throw back the pawls of tho retaining racks, nnd, before 
running up, tho Gun Captain will give the caution “ Stand Clear.” 
.5, holding tho brake, allows tho gun to run up as far as it will go- 
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(this is very important when using Q.E.). When up the Gun Captain 
signals “Halt.” 5 must be very careful not to allow it to escape 
from his control, and, on the other hand, he must not check it too 
soon. Should the latter be the case, the Gun Captain gives “ Work 
levers;" 2 and 4 man the right, 3 and 5 the left, lever, small ends to 
tho rear; 2 and 3 fixing the latches; the Gun Captain will give 
* Down," “Fresh purchase,” * Halt,” as required. When the gun is 
up 4 and 5 unship the levers, 2 and 3 slacken the latches and man 
the front traversing handles, 4 the clevating wheel, 5 the rear 


traversing handle. 


To Run Back and Unload at Drill. 


2 and 3 fix the latches and, with - and 5, work the levers, the 
Gun Captain giving “ Down," “ Fresh purchase," * Halt," as required. 
When tackles are used they are hooked by 6 and 7, and manned by all 
the available numbers. Extra numbers will also be required. Un- 
` loading should be effected from the firing position bofore the gun is 
run back. 


DRILL VOR 9-1x. R.M.L. GUN ON HIGH-ANGLE MOUNTING. 


The drill is similar to 9-in. R.M.L. guns on traversing slides, with 
the following exceptions ፦፦ 


General Duties. 


No. 2 mounts on parapet and runs up loading trolley. 

No. 3 mounts on parapet, runs up loading trolley, and releases 
projectile. 

No. 4* depresses gun to loading position, and raises projectile. 

No. 5* assists 6 with cartridges. 

No. 8 attends to hoisting tackle. 


Prepare for Actiont and Examine Gun. 


No. 5.—Pressure indicator and spanners, 

No. 8.— Ono sci of hoisting tackle. 

The Gun Captain will sec that the roller path is clean, he will 
attach the pressure indicator, and test the pressure in the cylinders, 
and test the level of liquid in each cylinder.t He will see that the 
clip plates are secured to the mounting. 

Gun Layer.—Rimer and tube extractor, instead of the pricker and 
vent server, also a grease pot. 

He straps the tube box round his waist. He opens the shutter, 
inserts a tube (well lubricated with grease), closes the shutter and 


* 4 and 5 do not ram home or run up. 

ተ Iron-pointed levers, wedge wads, and running-back tackles not required, 

1 For mothod of charging and testing cylinders, see Instructions fcr Care and 
Preservation. 
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fires it before the gun is searched ; the Gun Captain being careful to 
seo that no number is in front of the muzzle while the tube is being 
fired. 

There being no vent server with this gun, the old tube is always 
to be in the vent during sponging and loading, 

The detail relating to “ He then drifts the vent” to “ 
the hind sights” is cancelled. »ې‎ 

No. 2 secs that the trolley is in good working order; he receives the 
searcher and sponge from 4 and hands them back to him. 

No. 6 places the sponge bucket close to the sponge head, 

Nos. 7 and 8 hook the upper block of the hoisting tackle to the 
derrick and mouse the hook, overhauling the tackle until tho lower 
block is in n conventent position for hooking into the selvagee round 
the projectile, they then place the stores they have brought up in a 
convenient positiou for use at drill. 










To Load. 


G. 247890 

The Gun Layer connects up an electric tub vto blue AI 
after the rammer is withdrawn and 2 and 8 are offs£he 07۳0601104 
the tube in the vent, seeing that the lanyard is hanging فطل وم‎ 
will not be cut by the recoil of the gun. * 

2 and 3 mount on the parapet. 

8 withdraws tho cartridges from the cylinder with his left hand 
and places them in the bore, choke to the left. 

6 supplies cartridges to 3 (bringing up the cylinder on 115 left 
shoulder, lid to the rear) and stands close to the parapet on the left 
side of the mounting. 5 assists him. 0 replaces the empty cylinder. 
2 receives an automatic gas-check from 4, and places it in the bore 
(at drill going through the motion only) with the painted side to- 
wards the cartridges. 7 and 8 bring up a projectile on its barrow. 
4 hooks lower block of tackle to selvagee round the projectile. 2 
(at the upper block) then gives the signal “ Hoist away” by raising 
his right arm straight above his head. The projectile is raised by 4, 
7, and 8. When itis high enough 2 again raises his arm above his 
head, and, with 8, forces the projectile on to the loading trolley. 2 
again raises his arm and waves it across, when the hoisting numbers 
ease off; 2 casts loose tho selvagee and throws it on the barrow. 2 
and 3 then move the trolley round in front of tle muzzle, 3 releases 
the projectile and removes the safety pin, or uncaps the fuze, 2 re- 
ceives the rammer from 4 2and 3 then ram home the projectile 
and withdraw the rammer, 2 handing it back to 4, who replaces it. 
2 and 3 then move the trolley clear of the muzzle, and dismount from 
the paripet. 7 removes the barrow and selvagee. 8 overhauls the 
hoisting tackle. 





Cease Firing aud Replace Stores. 


The Gun r ae will see that the gun is depressed until the 
muzzle touches the parapet. 


(1689) D3 





INSTRUCTIONS FOR USING LARGE CLINOMETER. 


To read the angles marked on the drum.—The brass drum is marked 
in degrees, commencing at 0° oa the top to 45° at the bottom. Each 
degree is subdivided into twelve parts; each small division therefore 
represents an angle of 5 minutes. 

The scale is read from right to left, thus— 


the reading opposite the arrow would indicate an angle of 2° 25’, 


To lay a gun at any angle up to 45°—Unscrew the drum, until the 
ቶ points to the elevation required; place the clinometer, thus— 





on the plano surface cut on the breech, or against the muzzle, thus— 


. $c 


and elevate the piece until the bubble of the spirit-lovolis in the centre 


of the tube, 
For angles of depression.— Proceed as above, but reverse the direction 


of the instrument, placing it thus on the breech of the gun— 





and thus on the muzzle— 





For angles of elevation. greater than 45".-- Subtract the angle of 
elevation required from 90°, unscrew the drum to this reading; thus, 
for 60°, unscrew the drum to 80°, and placo the instrument on the 
breech of the gun, thus— 





or on the muzzle, thus— 





and elevate until the bubble is in the centro of its run. 
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RANGE TABLE for 9-inch R.M.L. Gun, Marks I to V (Revised 4, 85). 
Based on Practice of 15. 1. 79; 29. 5. 70; 1. 9. 81; 19. 5. 82; +. 7. 82. 








٩ ; ss 26”. 
: 50 lb. P.; metric density, يسات‎ 
Charge, 50 Ib. P.; gravimetric density, Dom 


Muzzle velocity, 1410 f. s. 
Projectile, studded with Mark II gas-check, or 
studless with automatic gas-check, weight 





Mouuting—Iron Carrison. 
Jump—9 minutes. 






















































































































257 lb. 
d4 ددعت‎ : 8 50 per cent. of rounds 
ሬ 5 Sass کے به ہد‎ E t» 2 Ë * should fall within Fuze seat, 
چا د‎ E 152 5013 ., ا‎ ae) ša | ۵ ሬ —— 
«13 |2.15. |፪223፻”2ፆ"።.| $2 | ፻5| 5 | سي | 4 نے‎ thn 
& = 2 نه‎ es 5 هتام د ته‎ ٢٢ 37 23 o = a fuze with 
š | š | BE | 28 ہج ےا‎ ہ٤ا‎ asien] 83 | E8 | 2 | š کے‎ || detonator 
E E به‎ | GE |››ኞጅ552| መጋ5ሙ28፻፳=| RI | عب‎ = 3 = | Markit: 
yards. yards, 
^ : 
103 08 60 20 
200 | 0 7 | 9 8 29 
209 | 0 16 | 96 23 20 
400 | 021 | 6 31 20 
$00 | 033 | 4 20 
coo | 042 | 06) 20 
200 | 051 | 1 4 20 
500 | 10 4 20 
900 | 1 9 13 20 
1000 | 1 15 | 135 
1100 | 128 | 346 
1200 | 1 35 | 157 
1300 | 143 | 2 9 95 
1400 | 1 55 | 222 ړپ و‎ 
1500 | 2 8 | 54 82 
1600 | 219 | 247 9:1 
1700 | 220 | 3 1 0-0 
1800 | 241 | 315 8:8 
1900 | 2 52 | 8 30 8*7 
2000 | 3 3 | 345 8:6 
2100 | 3 [1 | 4 1 #3 
2200 | 3 26 | 417 5 11 
2200 | 5 35 | 4 33 8:3 1:2 
2400 | 3-50 | 450 82 1's 
2500 | 4 2 | 5 7 8:1 123 
2600 | 4 14 | 6 24 8*0 14 
2700 | 4 56 | 6 41 8:2 1:5 
2800 | 433 | 559 T9 15 
2900 | 451 | 7 9-1 33 78 25 6 
3000 | 5 4 | 635 87 37 77 26 |17 
3100 | 517 | 6 51 83 37 77 2 7 
3200 | 5 50 | T! ፲3 36 70 29 | 1% 
3300 | 541 | 732 15 36 15 2 1:0 
3400 | 559 | tol 72 35 73 27 |20 
3500 | 6 12 | 810 69 25 74 27 !21 
2600 | 6 2 8 29 GT 51 731 28 | 22 
3700 | G4] | 849 6-4 34 T3 28 | 2:3 
2565 653 99 6:2 33 73 29 24 
2900 | 711 9 29 6-0 33 12 28 |2ን 
4000 | ፲ 20 | 9 50 53 32 12 29 8 
4100 | 7 41 | 10 11 5 32 71 jna = So T 
4200 | 7 50 | 10 33 54 22 1 | 4 - um d a 
4300 | 8 12 | 10 55 6:2 31 TO [1015 - c nem 
8-23 | 11 ]፲ 7:0 |124 - -|፦ 
TIE Biss 
916 | 12 27 12 ገይን zd 
623 | )2 5) $2 13194 Spe es 
950 | 13 16 67 | 13-7 — < تپ‎ 
0 14 67 . — نم‎ — 
024 |!4 7 “6 ته‎ == [ከ مت‎ 
په | سه | — 6ء‎ 
00 = شه‎ cm 
65 <= هغه‎ 2 
65 = cu A 
64 z cue 1ا‎ 
6 - = — 
63 መሬ E ክሬ 
63 — es 101 سے‎ 
63 - EOM ጨፎ 
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RANGE TABLE for 9-inch R.M.L. Gun, Marks I to V. 
Based on Practice of 30, and 91. 8, 81. 





r 33 Ib. P. 
Chore ero سس‎ shel 
Path gas-check. 


Muzzle velocity, 1096 f, s. 
Jump, 14 minutes. 





| ን minntes 




















"ow w t of rounds should |... 
—— EISE Pene- 0: — መለከ. 12 Fuze Scale. 
| Slope | increases | impact |Remain-| tration, | Time 
ር [መ اس‎ ው ው ا‎ gle | ا ال‎ 
ae ۸. . 8 . le . 
p Elevation. descent, |descen Es Tauge laterally | | Tenths 
Rat ድ. [ by nt euch Length. | Breadth. | eight. | Range. of 
' 7 Fure, 
DIM C نا کو‎ im. | yards | yards | f. 8. | inches. seconds yards | aras yards | yards | 
pnt o ! a» 9 556 | 0:3 | 109 | 83 | 01| 37 | 0:0 | 043 100| 1:0 
o | ° ሀ |70 | 22 | 08 | 1,000! 84 | yaz] so | 68 | 68 “ብይ 15 
pr gom ° 9 160 348 | 072 | 100 | 79 |143| 65 | 0:33 | وو"‎ so 25 
4 1 Š J / : 500! 2 
ወ | ° | ala | =5 | os | 106 | 8 | 6] 14 | oap 019 | 59| 355 
zoo: | 0 zu le 24:0 | 101 | 1,083 | 77 | 1:5| 9-0 | os: | ووه‎ 0 cor 
s 1 2 1 : 3 33°7 116 1,024 0 223 | 104 0:53 0:25 830 54 
0 ] 58 1 * 234 1°31 1,015 TS | 252) 118 | oso | وی[‎ ae Hes 
2 = x ት . E ላ . , 
900 pm E d. 23 23:0 15 | 1,007 75 | 2°81] 132 | 0°67 | 0415 1,089 | 6% 
8 wj ds s . J 0| !* | asoj 14° | o1 | 0°73 | 150] ገተ 
soo | * m 2 526 | 1:60 | 1,00 1,250 | 75 
1, 3 22 2 49 Qu ችን 993 ፻% | 330] 162 | 052 | os; "330 | ፄ5 
xo | 5 10 115 32:3 |1 1,330 | 80 
oe | s ۱ھ‎ w | ጪቴ | re | 98 | ! | azoj ነገግ | oso | ror 1420 | e$ 
گا‎ | ee] 32 5 pas | 28 | s | Ta | aoj ېړ | 98 | کور‎ | 0 | 89 
ie د‎ 7| 354 ٣ 312 | 28 012 | ?= | 482| 201 | 1:6 | 146 1680 | 109 
à 5 , 5 
| dmi? i3 | ወቱ | 28 | 96 | Tu | act] one | yaa | اور‎ | 10°5 
ie a | 42 12 30:0 | 247 959 | "3 | 496] 241 | 1:22 | 2:01 1,909 | n ቄ 
6 5 1 ۵ . L ۰ . D y ^ 
1 oo | 3 5 | ^ ^ A ea | vd oss | !1 | ozs) 558 | 1331 | 250 2200 ከ 
lis 014315 5 42% | 9m 9 | 79 | 5-60] 275 | 140 | z 2190 | 139 
ገም ss | 5 38 | 10 : s 9n | ? | 5-95] 294 | 149 | sae | 5210 | 13: 
900 4* 03 | 27-0 2:01 5,290 | 14-0 
- e| «a | 9 8 3-7 | 263 | 2:05 935 | 6: | 630] 311 | 188 | 362 80 46 
em & 4| $75 so | 655 |3ወ | 89 | *” | ess | بیو‎ 169 | 47 | 259 | 18-8 
a» " 8 . × #2 
sa. | * =| 7 5 ves | 250 | 3:4 623 | 68 | 7:00] 25:0 | 15:8 | 4%8 28፡0 16 0 
ټوو‎ | 6 4| * 9 TO | es | 349 | 917 | ‹** | zas sro | 188 | os | 299) | 165 
2400 6፡51 3 6:6 | 238 | ٥ on | 97 | 7-72] 39% | 1:5 | 644 2190 | 17:5 
2 ; : . " 7 * 
ص‎ | aj °" ا‎ e | 83 sm | ወ | €. | ao | 29 6:73 | yun | 185 
reo | 6 ده‎ | 95 58 | 227 | 8:2 | 8ወ | 99 | sus] aa | ons | የ 3,000 | 19-0 
2,00) | 1 ^ kasa T * E L 7 = 5 
ac | 7 4| 9 4 55 | 22 4°07 803 | 6% | 846| 45/2 | 228 | 5 3,142 | 20-0 
ali 7 56 | 1٥ 18 52 | 22:0 4:1 888 9:5 | 9-26 | 44 | 298 | 9:66 3310 25 
2000 | 7 49 | 10 45 so | s17 | 436 | 85 | os | osal ብገ | 24s | 10-00 $3024 
gon | 1517 2| os | are [49 | m | 65 [109] ጠቁ | Ph ዘ 3410 | 22-0 
A 8 53 | 11 69 و‎ dd 4°05 873 6% | 1042 | 543 | 2°9.| 12:20 3,040 23-0 
سب‎ gs, M 43 | 206 | 40 868 | 65 |10:2| 65611 | 20 | 13:20 3,600 na 
3300 | 9 20 Ns a i; | 46 865 | 55 |122| 65 | 5 | 4-8 | 379 249 
T ^ 7 D one 
3400 9 4i; 2 39 | 90 5-09 858 6:3 | 1163 | 6177 | 3:02 | 15°70 | 3,800 | 25-0 
i| 14 = T 
10 8 
3,500 , 





RANGE TABLE for 9-inch R.M.L. Gun, Mark VIa. 
Based on Practice of 20. 11. 01 and 2. 12. 02 


( weight, ö0 1b. 
— nature, Palliser. 
Projectile ን wa 880 1b, 


Muzzle velocity, 1104 f.s. 


| 316 
gravimetric density, OS 


Charge | 
Nature of powder, S.P. 
L W... lot 4720. 
Nature of Mounting, High-Angle Fire Mounting, R.C.D. No. 1280 A. 























Ë | 
' minutes" | 
Remain- 

Angle of | Slope of | elevation | . Dritt Drift | Timeo: 
Range, | Elevation. Dosent, | Descent. | will alter velosty. Might, | Angie. | Flight. 

| Range by s | 
ards. o ያ o 7 lin. yards, f.8. yards, 5 + | seconds, 
75100 80 0 | 40 31 1:17 12 795 157 1 0 545 
92 2 | 4 1 1:52 n £08 169 1 3 25:5 
9300 81 ?9 | 41 52 1:5 10 809 181 1 5 30ኋ 
9100 | 32 16 | 42 4 | 11 9 816 193 LT | 3r 
9500 33 0 ¦ 42 37 1:08 8 820 205 1 9 35 
9600 58 45 | 41 13 1°05 7 825 217 1 12 | 395 
9700 34 37 | 43 53 1:02 6 831 229 1 16 | 404 
9800 35 30 | 44 36 0:09 5 839 240 1 21 41:2 
9900 36 33 | 45 22 0-01 4 841 252 1 26 42-0 
10000 37 39 | 46 13 0:3 3 Sit 205 1 32 43:0 
10100 39 33 | 49 30 0:83 2 817 277 ] 46 | 438 
10200 41 30 | 53 22 0:75 1 853 24 1 60 445 
10230 43 48 | 56 0 01 1 859 305 1 54 45:5 
10200 45 21 | 57 30 0:67 1 865 320 2 18 46'5 
10100 48 12 | 60 30 0*67 2 8፲1 310 2 9 43 
10000 bl 0 د‎ ተቂ 063 2 816 417 5 30 482 
9900 52 18 | 63 33 0:89 2 881 423 2 36 48 
9800 63 36 | 64 35 0°55 2 896 42 2 42 49:5 
9700 64 30 | 65 20 0:52 3 890 446 2 48 50:2 
9600 55 21 | 66 15 049 3 895 462 2 53 61:0 
9500 66 8 | 60 53 0:47 3 899 472 2 69 81:5 
9400 یٹ‎ 53 | 67 29 0*45 4 904 453 3 6 52-0 
9300 57 28 | 63 1 0°43 4 | 909 494 3 11 52-7 
9200 $8 8 | 68 3l 041 5 913 505 3 17 53:5 
9100 58 40 | 63 ዕሄ 0:39 5 918 516 3 23 5i 
9000 69 15 | 69 22 0:37 6 922 527 3 25 54:8 
8200 کٹ‎ 45 | 69 40 0-36 7 920 539 3 34 55:2 
8800 60 14 | 70 10 0:36 8 930 550 3 39 55:5 
8100 60 43 | 70 33 0:35 9 931 560 3 46 56*0 
&600 6L 15 | ፲፤ 29 0:24 10 938 570 3 53 56*5 
850 61 39 | 71 43 0:33 n 942 082 3 8 57:0 
8400 62 6 | 72 6 0°33 12 916 593 4 4 57:5 
62 34 | 72 23 0:32 13 950 604 4 10 58:0 
8200 63 8 | 72 50 0:32 14 954 615 4 17 58:5 
8100 63 24 | 73 12 0:1 15 957 627 4 23 59:0 
8000 63 45 | 73 3⁄4 0:30 16 960 035 4 31 5045 
7900 64 8 | ፲3 ለ9 0:29 17 903 647 4 38 59-8 
1800 64 32 | 74 18 0:28 19 965 658 4 45 604 
7700 64 55 | 74 39 0-27 20 967 692 4 53 60-2 
7600 65 18 | 75 O 05 ?2 909 680 6 1 60:5 
1 65 39 | 75 20 0:26 24 971 690 5 10 60:8 
7400 66 0 | 75 41 0:25 26 973 700 5 19 61-0 
7300 GU 51 | 76 2 0°25 28 975 710 5 28 61:2 
7200 60 42 | 76 23 0:24 29 977 T? 5 37 61:5 
7100 67 5 | 76 4 023 81 080 732 b 47 61'8 
7000 67 27 | 77 5 0:23 33 982 745 5 58 62% 
6900 67 4 | 37 26 0:22 35 984 758 6 9 62 
68 9 | 77 45 0:22 37 986 765 6 20 245 
6100 68 30 | 18 6 0:21 39 988 775 6 31 62-8 
6600 68 51 | 78 24 0:20 4] 992 785 6 42 63-0 
6500 69 15 | 78 45 0:20 43 932 797 6 54 63:2 
6400 69 40 | 79 5 0-20 40 994 810 7 63:5 
6300 69 50 | 79 24 019 48 996 805 7 و‎ 63-8 
6200 70 0 | 79 44 088 50 998 820 7 32 64:2 
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RANGE TABLE for 9-inch R.M.L. Gun, Mark VI 
) x ለ, 


Based on Practice of 28, 11, 02 





( weight, 374 lb. 


| ee .... 421- 

| Je — — TE Projectile {mature Palliser. 
nature of powder, S.P. , Weight, 36 

L W.A. lot 4/20. : Muzzle velocit ,955 fe à 


Charge 


Nature of Mount ing High-Angle Fire À 9 
=፤ 4 A Tounting, R C.D 
G.D. No. 1280 A. 


—M———————— 


5 minutes"! 











" Angle of | Slope of 
ange. 7 : pe of | elevati Remntn- 
pang Descent, | Descent, | will alter |, Ing pit Drift | Time of 
— اک‎ a Tange by, Velocity. ight, Angle. | Flight, 
ards. — ውን > lin yards, .ا‎ 
7400 30 0 37 56 1:3 ነፈ | f.8. 7808 መመመ — 
75C0 30 49 40 13 13 با‎ i 198 118° 05 seconds, 
7609 31 33 2 30 1°0 10 | 806 129 0 30°0 
77 32 32 | 45 37 0 8 | 815 140 1 59 | 311 
1800 33 2፲ | 49 54 0:9 2 823 151 1 2 | 23 
i 831 is lr Ei 
1900 31 31 48 57 09 0 346 
8090 35 35 61 0 0:8 5 838 173 1 13 
3100 3 2 | 02 44 os š 846 184 1 18 35፡8 
8200 38 80 | 5! 23 0-7 : 853 195 [M 37-0 
8300 42 36 $5 66 077 4 860 206 1 331 
865 231 AA 
8200 4 0 | Sî 51 04 4 40:2 
8100 49 9 | 53 7 0. H 871 263 i 
8000 fl 18 | 59 1 0 5 876 291 1 
me ERNIE rj sim: 
750 5 02 32 2 
wm. | accen TTT 5 ER 800 35 | 3 
፲ 2 05 
፲600 | 05 55 | 63 42 | 04 8 LM 356 š 
7500 69 45 64 33 , 05 10 | ومو‎ 208 2 
5 | 195 15 |w | mmj? 
. ) 
e 4M , | oF T 903 qo | 3 
፲200 60 6 51 0 
1100 59 38 | 67 ፲ ቁ 1. | 1 410 3 
፲000 00 1፲ 63 19 04 12 914 420 3 
m es ss st | ከ5 | mmj 
6800 2 9 30 | 0 2 3 
: m | 0525 49 | a 
6700 61 58 | ፲0 12 044 ዜ " 
6600 د‎ 80 70 48 0:3 14 263. | 454 4 
6500 63 1 | 71 1 03 15 951 462 4 
6400 a 82 ፲1 64 03 16 A 45 4 
i. 1 : 
6300 i2 23 | 0:3 16 9M a 1 
6200 64 3 2 36 03 
0:00 | (4 59 | 13 26 | 05 ۲ 936 40 | 4 
0000 65 27 | 13 0 03 7 038 495 4 
5900 65 a 74 23 0:3 18 940 i 4 
5800 60 2 14 50 | 03 35 a: 001 
5700 co 49 | 75 16 | 03 
560 | 67 17 | 25 42 | 02 5 ols 55 | 6 
5500 01 43 10 9 03 18 949 ይ 6 
missum immi: 
5300 68 77 1 02 19 568 nd ° 
5200 69 3 | 17 26 0:2 
bloo | 69 23 | 77 55 | 0:2 v oe | s | 1 
6000 69 54 | 18 24 | 0° 19 “ተጎ ass 1 
4977 10 0 | 78 20 | 0= 19 959 562 ፣ 
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RANGE TABLE for 9-inch R.M.L. Gun, Mark Vla. 


Based on Practice of 28, 11, 02. 





weight, 25 Ib. ግ 
. 6 : . . 0 i . 
Charge | gravimetric density, ہی‎ | Projectile 1 ې 7 اسو‎ 
nature of powder, S.P. Muzzle velocity, 755 f.s. 
L W.A, lot 4720. 


Nature of Mounting, IIigh-Angle Fire Mounting, R.C.D. No. 1280 A. 


———— Tr cr F 


l | 
| 5 minutes’ 
Angle of | Slope of | elevation መው Drift Drift | Time of 
will alter Velocity. Right. Angle. Flight, 





Range. | Elevation, 

















Descent. | Descent, 
| | Range by 

yards. | "Tw | o t.i i yards. f.s. yards, ٭‎ ቃ seconds, 
490 | 30 0 ! 5 اھ‎ 14 8 620 78 0 52 | 23 
0ڑ‎ | 31 0 | 88 1 | 12 ? 621 85 0 59 | 251 
4820 32 0 | 41 18 | 151 6 633 ፀ3 1 6 26:8 
4900 33 21 44 12 1-0 ጓ 640 101 1 29 28:6 
5000 | 34 42 | 47 6 | 0 4 618 110 1 53 | 305 
5100 | 86 30 | 49 51 08 4 655 118 1 58 | 43 
5200 | 38 18 | 52 36 | 07 3 662 12 2 8 34:0 
5200 | 43 0 | 65 6 | 07 2 668 172 5 1 33 
5200 | 48 42 | 57 36 | 06 2 074 200 2 12 | 37-0 
5100 | 51 7 ወ 4 | ٥ 2 679 207 8 10 | 331 
sooo | 84 0 | 61 54 | ob 3 685 214 4 8 | 332 
4900 | 65 83 | 63 34 | 05 6 690- 220 6 5 | ብ1 
4800 | b; 6 | 65 15 | 05 6 695 226 5 56 | 41°0 
4700 | 58 18 | 67 2 04 6 608 233 641 41:9 
4600 | 59 30 | 69 42 | 04 6 702 240 7 27 | 428 
S 41 2 z [^ i de T 105 246 8 3 43'6 

: $ z : i 

460 | c2 ሟ | 71 55 | 03 9 itt 25 | 9 9 | 83 
4200 | 63 13 | 72 36 | 03 30 713 261 9 38 | 5 
40 | G 0 | 73 1 | 03. 10 715 273 10 2]| 475 
4000 | 64 48 | 73 46 | 03 10 717 278 10 2 48:5 
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— መመር | e | 316 | yards, 8፡7 1 yam |. 29* ት ^| وني‎ 
2000 | 31 15 | 33 18 1'3 I 3 430 32 0 5 148 
2100 soja «| rc | @ 38 19348] 16°3 
2200 so 3 | 46 983 | 09 | 3 | 441 4i 1 5] | 18-2 
2300 39 30 | 52 12 | 7 2 452 50 5 30 | 136 
0330 43 30 | 63 39 | OF 1 455 57 5 33 | 20% 
2300 46 24 | 55 6 | 0 1 459 63 2 48 | 515 
* 55 42 | 59 40 | ٥ 1 404 82 3 21 | 222 
2100 50 51 | 62 15 | ٥ 1 470 99 3 65 | ٥ 
۶7 59 9 | 65 15 | 05 1 415 117 4 32 | 26-0 
1900 61 21 | 68 12 0 2 419 134 5 9 57:25 
1900 63 27 | 10 30 | 04 5 483 151 6 4 | 280 
196 ! 65 52 | 75 9 | 95 3 485 168 6 25 | 20-8 
አቡ | 67 12 | 3 ፐ | 05 4 487 185 1 3 | n3 
iub | o 2| 7 16| ٥ 5 488 203 7 ር | 828 
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